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62-63; effect of iron oxide, 1 ref., (14) 
401. 
sodium borate, structure as affected by 
temperature, 7 ref., (14) 395-99. 
surface tension, effect on cords, 5 ref., 
(6) 168-72. 
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Bibliogrephies (continued) 
_ and Sody interface, 13 ref., (1) 11. 
Ins, car-tunxel, com al firing survey, 
3 ref., (9) 


mullite (1) 1. 

oxides, gl ormi nature, TazOs, TiOs, 
and BeO, 24 ref., (4) 97-100. 

plasticity of clays, 9 ref., (9) 223-27. 

rare earths, 27 ref., (5) 141-43. 

refractories service conditions in blast fur- 
nace, 75 ref., (11) 318-20 

refractories, thermal conductivity, appara- 
tus for measuring, 11 ref., (14) 451-58. 

refractory materials, slag-test literature 
survey, 166 ref., (11) 290 94. 

steatite, constitution, 12 ref., (14) 443-44. 

system CaO-FeO-AlOs-SiOs, results of 
quenching experiments on five joins, I, 
60 ref., (10) 241-74. 

system FeO-AlrOr-SiO:, equilibrium stud- 
ies, 14 ref., (6) 151-55. 

system MgO-SiOs, electric furnace study, 
12 ref., (11) 294-310. 

system zirconia—spinel, 7 ref., (3) 93. 

vitreous bodies, low-temperature, 7 ref., 
(9) 231-32. 

volumeter, impreved mercury balance, 6 
ref., (10) 275-77. 

whiteware, translucency, use of photronic 
cell and spectrophotometer, 3 ref., (4) 

_ 116-17. 

zirconium and thorium oxides in ceramics, 

109 ref., (5) 138-41. 

Bingham-Green plastometer, use, (1) 16. 

Bismuth molybdate in enamels, properties and 
behavior, (6) 162. 

Bisque molds. See Molds. 

Bisque ware. See Dinnerware. 

Black glass. See Glass, colored, 
black. 

Blast-furnaces, refractories service conditions, 
review, tests, and bibliography, 75 refer- 
ences, (11) 311-30. 

Blisters. See also Enamels, defects; Glass, 

fects. 
carbon dioxide in, vacuum apparatus for 
analysis, (3) 77. 
= gence, effect of reducing gases, (4) 


selenium 


Boric oxide-aluminu, properties, cone fusion 
and pouring temperature, curves, (14) 
393-94. 

and silica as glassforming oxide, analogy 
eee comparable binary systems, (14) 


93. 

Boroaluminate crystalline 
compounds, electric furnace fusion, 
physical ies, (14) 391. 

crystallographic and optical properties, 


petrographic and X-ray diffraction stud- 
ies, (14) 391-93; BsOs and SiO: as glass- 
forming oxides, resemblance, (14) 393; 
system Al:O;-B:Qs, pouring point and 
cone fusion curves, (14) 393-04; _re- 
fractory properties vs. fusion cast mullite, 
(14) 394. 

and jeremjevite (BA!O;), relation, (14) 
393; specimens in U. S., (14) 394; con- 
yeuaen to artificial boroaluminate, (14) 


and mullite, resemblence, (14) 393. 

Boron oxide, d. ,ances, estimated O 

atoms around B atoms, (3) 85. 

and sodium oxide for sodium borate glass, 
chemical composition, light transmission, 
and temperature, relation, (14) 395-401. 

Bottle machines, Owens suction, Hartford- 
Empire, I. S., and Lynch types, produc- 
tion-rate curves, (15) 431-32. 

Bottles. See Glass. 

Brick, water-saturated, drying behavior in 
contact with wet clay cylinders, (14) 
422-24. 

Brock creep-test apparatus for speed-effect 
tests on special electrical porcelain ware, 
(1) 25. 

Bubbles in enamels. See Enamels, defects. 

Bureau of Mines Electrotechnical Laboratory, 
load-test furnace, design and operation, 
(4) 112. 


Cadmium, determination method, (5) 127. 

Cadmium molybdate in enamels, properties 
and behavior, (6) 162. 

Calcium chloride for bisque-mold treatment, 
effect on casting slips, yield value vs. 
water content, (12) 341. 

Calcium hydroxide for ball-clay treatment, 
1 ye physical properties, (12) 329, 
(12) 335. 

Calcium molybdate, properties and behavior 
in enamels, (6) 161. 

Rankin 


Calcium oxide—AlsOr-SiOs, and 


463-64. 
420-21. 
t 
| 
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Calcium oxide (continued) 
— diagram modified 


-FeO-Al wuenching experiments 
on (10) 241; diagra 
tions ve joins in regular 

POO, 


compositions, ee , and liqui- 
dus librium dia: 
and ta (10) 256-59; for C 


hlenite—FeO, (10) 263-65. 
Calorimeters, Globar-heated water- flow, for 


insulating firebrick tests vs. guarded hot 
ee « tester, (15) 458; speed of test runs, 

vs. Weinland testers, agreement 
of duplicate tester, reproducibility in 
laboratories, (15) 458-59. 

Camera for decay patterns of vibrating 
bars, process and photo, (14) 411-1 
Carbon-clement furnace for load tests on re- 
fract brick, advantages, (4) 112. 
Carbon oxide gases, effect on cast-iron 

enamels, (7) 177. 
Casting, dewatering mechanism in clay—water 
system, (12) 336-37. 
Casting slips, clays for, plasticity, yield points, 
-—s shrinkage, review and theories, (12) 
3 
A... and plaster of Paris molds, 
effect on slip properties, (12) 344. 
dewatering: and exchange process, (12) 
336-44; effect on stress-strain values, 
(12) 340-41; mechanical dewatering of 
slip, (12) 342. 
in gypsum and bisque BaCO>;-treated molds, 
ield value vs. water content, curves, (12) 
341-43; in CaCle and AICl»-treated 
bisque ‘molds, reactions and effect, (12) 
os in CaSO, porous molds, effect, (12) 
342 


in plaster, porous bisque, and CaCl>- and 
AlCl;-treated porous bisque molds, base- 
exchange determination, (12) 336 
torsion and stress-strain diagrams, (12) 340 
viscosity (apparent), yield point, and water 
content, relation, (12) 239 
Cast iron. See Metals for enamels; 
glassforming. 
Catalysis, catalytic mullitization of kaolinite 
by metallic oxides, (1) 1 
mullite, literature review, (1) 1. 
Cathodic electrolysis vs. acid pickling, effect 
on hydrogen absorption, (7) 207-208 
Cements, refractory, ZrO: and ThO,: in, 
uses, review, (5) 134-35; see also Mor- 
tars, refractory. 

Cerium molybdate in enamels, properties and 
behavior, (6) 162. 

Cerium oxide for bleaching cobalt ground 


Molds for 


coats and as antimony substitute, (5) 
143. 

as glass decolorizer and ultraviolet absorber, 
(5) 141 


in glass as oxidizing agent and other ce- 
ramic uses, study and references, (5) 143. 

as refractory material, (5) 143 
Chemical constitution of steatite ceramics: 
tale-kaolin mixtures, low-dielectric loss 
type, chemical composition and dielectric 
properties, relation, (15) 439; chemical 
analyses, compositions, and firing sched- 
ule, specific resistance and ratio of re- 
actance to resistance or susceptance to 


conductance in systems MgO-AlsO; 
SiOs, and MgO-Ca0O- 
AlsOs-SiO:, tables and curves, (15) 440 
43. 

Chemical durability of glass. See Glass, 


chemical durability. 
Chill cast iron. See Molds for glassforming 
Chinaware. See also Dinnerware; Earthen- 
ware; Whileware. 
fluxes, spodumene-feldspar mixes as feld- 
spar substitute, (11) 321-26 


hotel. See also Chinaware, viireous, hotel 

hotel, ink-stain resistance, test results, (3) 
71 

hotel, lepidolite vs. feldspar: composition 
and absorption data, (4) 117; intensity 
of transmitted light, (4) 119; translu- 
cency of specimens, (4) 120; effect of 
mixtures on translucency, absorption 
vs. translucency, tabular data and 


curves, (4) 121. 
hotel, nepheline syenite vs. potash feld- 
spar in: chemical composition of fluxes, 
(3) 90; dry and plastic properties of test 
bodies, (3) 91; absorption, modulus of 
rupture, and thermal expansion curves, 
(3) 91-92. 
semivitreous, deck and bung position: 
effect on bisque rim warpage, plate size, 
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Chinaware, semivitreous (continued) 
curves and 
tables, 


firing “=X, on specific car decks, effect on 
properties, (2) 42-43 

moisture expansion curves, (2) 45; 
stress vs. crazing, tables, (2) 4 

spodumene-feldspar mixes as feldspar 
substitute: compositions, (11) 322-23; 
porosity, and volume shrinkage, table, 
(11) 323; porosity diagrams, (11) 
324-25; advantages, (11) 326. 

thermal expansion vs. glost thermal his- 
tory, curves, (2) 44; thermal-expansion 


data, (2) 44 
thermal history: bisque’ vs. crazing re- 
sistance, (2) 41-45; lost thermal 
history vs. properties, (2) 46. 
ee cone deformation, tables, (2) 
34-35. 


firing data on muffle: kilns and multi- 
burner direct-fire, cone deformation 
and effect on physical properties, (2) 
36; comparative data on kilns, (2) 

glassy phase, effect on thermal] expansion 
vs. thermal history, (2) 38-39. 

glazes for, ring test data and glaze stress 
data 7 muffle kiln, vs. multiburner 
kiln, (2) 39-40 

hotel Seay. composition and absorption, 
tabular data, (4) 117; imtemsity of 
transmitted light through specimens, 
(4) 119; light transmittance curves, 


(4) 122. 

hotel body, spodumene-feldspar (soda 
and potash) mixes as feldspar sub- 
stitute: chemical analyses and com- 
positions, (11) 322-2: warpage fac- 
tor, diagram of slump ring method, 
(11) 322; P.C.E. value and softening 
temperatures, (11) 322; porosity and 
shrinkage measurements, table and 
diagrams, (11) 323-25; strength, war- 
page, and impact resistance, table and 
diagram, (11) 324-25; advantages 
(11) 326 

hotel body, translucency measurements, 
use of photronic cell and spectropho- 
tometer, (4) 116-22. 

microstructure vs. thermal history, effect 
of repeated firings, photomicrographs, 
(2) 37-38. 

thermal history vs. 
vs. thermal expansion, 
peated firings, (2) 38; 
tion, ring test data, (2) 39. 

warpage factor and slump ring for measure- 
ment, diagram, (11) 322. 
Clays. See also Kaolin; Shales. 
American, volume measurements by im- 
proved mercury balance volumeter, (10) 
275. 


properties, (2) 33; 
effect of re- 
glaze condi- 


analyses: casting as base-exchange phe- 

nomenon, (12) 336-44; effect of surface 

area on exchange capacity of kaolinite, 

(12) 344-46 

base ete treatment: properties, 

(12) 32 electrodialysis treatment, 

process and results, (12) 328-36. 

chemical composition, and miscellaneous 
chemical properties, (12) 328-29 

flow sheet for base-exchange tests 
properties, (12) 328. 

physical properties, tables, 

potassium hydroxide treatment, 
(12), 329, (12) 335. 

sodium hydroxide, effect on plasticity 
and strength, (12) 328. 

transverse strength of original, 
and saturated samples, tables 
curves, (12) 330, (12) 332-33, 
335. 

treated and untreated, volume shrinkage, 
table and curves, (12) 330-35; heated 
to 1300°C., curves, (12) 334 

untreated: vs. H2O:-treated 
base-exchange capacity, 
leached, saturated samples, apparent 
porosity, tables, (12) 330, (12) 332, (12) 
336; heated temperatures, 
curves, (12) 33 

volume Bd kerosene overflow 
and mercury volumeters for tests, (12) 


ball, 


on 


(12) 330 
effect, 


leached, 
and 
(12) 


samples, 
(12) 328; 


329. 
casting slip, effect of deflocculents on cation 
exchange, (12) 33 


clay-flint ad bodies for porous earth- 
enware, effect of flint particle size on per- 
manent moisture and thermal expansion, 
(14) 413 

and clay- flint mixtures, stress-strain data, 


(1) 21-22 


Vol. 25 


Gage (continued) 
ay fractions: particle size, specific sur- 
— and exchange capacity, table, (12) 
electrodialyzed monodisperse, with 
Nadti additions, viscosity relations, (12) 


clay minerals, fired and unfired, heat-of- 
wetting values, (4) 108-12. 
compression tests, apparatus, 
photo and diagram, (1) 17-19 
cracks, drying: storage of clay cylinders 
in contact with wet brick, method and 
effect, (14) 423; water content of cla 
cylinders vs. water of plasticity and ef. 
fect of chemical additions, (14) 424. 
drying behavior, tests and improvements, 
_ of water flow vs. evaporation, (14) 


and use, 


drying rate, effect of ferric chloride, hydro- 


— acid, and wetting agents, (14) 
or capacity, effect of surface area, 
(12) 344. 
expansion, contraction, and strength 
changes during firing, test apparatus, 
curves, (12) 351-54. 


fire clay, mullite and tridymite as equi- 
librium products, (6) 159. 

fire clay and shales, fired, expansion, con- 
traction, and strength changes during 
Gring, test apparatus, curves, (12) 351- 

fired, hot transverse strength test, formula 
apparatus, curves. (12) 352-54. 

Florida, particle distribution of closely 
monodisperse systems, curves, (12) 345. 

flow-point pressure and moisture content, 
Stull and Johnson method, (1) 17. 

hydration and rehydration, literature re- 
view, (4) 109. 

ionic exchange, effect on casting slips, (12) 
336. 

linear relation of surface area and base- 
exchange capacity, (12) 344 

Missouri burley and Florida kaolin, analy- 
ses and studies in system FeO-—Al:O;- 


SiOz, (6) 153. 
montmorillonite, illite, and kaolinite, fired 
and unfired, heat-of-wetting values, 


studies, tables, curves, (14) 108-12 

plasticity, Mellor and Bieininger methods 
one Bingham-Green plastometer for, (1) 
6 

properties, effect of steam and hot 
with soda ash and wetting agent, 
and curves, (12) 346-51. 

pugging treatments, effect of soda ash and 
wetting agents, (12) 347. 

rehydration, Purdy and Moore studies, 
109. 

and shales, Read mixer for, 


water 
tables 


(4) 


(12) 347 


shrinkage, improved mercury balance volu- 
meter for tests, (10) 275 

specific surface, formula, (12) 346. 

torsion stress, Wilson, Norton, and 
Graham and Sullivan studies, (1) 17. 

treatment, base-exchange effect, (12) 328 


Clayware, brick, drying behavior, storage of 
clay cylinders in contact with water 
saturated brick, test method, changes in 
weight of cylinders, effect of chemical 
additions, (14) 422-24 

clay treatments to improve physical prop- 
erties, (12) 346 

cracks, drying behavior, rate of water flow 
vs. surface evaporat tion, effect of chemi- 
cal additions, (14) 422 

moisture attack, heat of- wetting values and 
tests, (4) 108 

plastic clay masses, stress-strain 
teristics and tests, (1) 16 

plasticity, yield points, and shrinkage, re 
view and theoretical considerations, (12) 
337-39; relative properties of clay forms, 
(12) 338 

slip-casting 
moval vs 
and mold, (12) 336 

Clinoenstatite as stable crystal modification 
of magnesium metasilicate, (15) 447 

Coal ash and refractery material, A.S.T.M 
fusion tests, and preparation of cones of 


charac 


molds, mechanical water re 
ionic exchange reaction of slip 


nonplastic material, (10) 282 

Colors. See Decoration; Glass, colored 

Cone fusion tests for refractories slag attack, 
(11) 286; cone-fusion penetration test of 
Schauer, (11) 286 

Consistency of refractory mortars, wet, air- 
setting types, modified needle Vicat ap 
paratus for tests, description, data, and 
results, (15) 459-63 

vs. workability, differentiation, (15) 459 
Constitution. See Chemical constitution 
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Copper ruby glass. See Glass, colored, copper 


Cords in n lass. See defects, cords. 
stal phase in system 
FeO, 6) 157. 
Cracks in cast-iron ‘glassforming molds, an- 
vs. heat-treatment, 
of a autoclave test, results and 
laze formula, effect of flint particle size, 
14) 414-15. 
of semivitreous bodies, crazing factors, 
autoclave test and thermal quenching, 
moisture expansion, and glaze compres- 
sion data, (2) 45. 
of semivitreous ware vs. bisque thermal 
history, moisture expansion curves, and 
glaze stress vs. crazing, tables, (2) 45. 
Creep test for speed-effect tests on special 
electrical porcelain types, Brock appara- 
tus, (1) 25. 
Crucibles, thorium oxide in, review, (5) 138. 
Cristobalite or tridymite, separation of, as 
primary wo a in system FeO- 
AlzOs—SiO:, (6 
Crystal analysis boroaluminate, (14) 391. 
Crystalline solid phases in system Ca0-FeO- 
AlzOs-SiO:, (10) 263-65; crystallization 
t , (10) 272-73. 
rystal p in system 
(6) 57. 
Cyclic-load tests on plastic clay masses, (1) 
25; for vitreous electrical porcelain 
bodies, (1) 25 


Decalcomania decoration and semivitreous 
dinnerware glazes, effect of sulfur and re- 


ducing gases, (14) 416; glaze and decora- 
tion defects, characteristics, causes, and 
tests, (14) 418-20. 


Decarburization vs. hydrogen absorption dur- 
ing firing, sheet-iron enamel tests, (7) 
Decay vibration of glass bars. See Glass, 
vibration 
Decolorizers in glass. See Glass, decolorizers. 
— of kaolinite, equations, (1) 1, 
)2 
Decoration, colored, for dinnerware, effect of 
kiln gases, natural vs. manufactured gas, 
(14) 418-19. 
decalcomania, defects in muffle-kiln firing, 


effect of kiln gases, (14) 419; effect of 
sulfur dioxide, firing recommendations, 
bibliography, (14) 419-20. 


De-enameling of steel by hydrogen absorp- 
tion, photomicrograph, (7) 182; see also 
Metals for enamels. 

Definitions, ‘‘cordy’”’ glass, (6) 168. 
deformation temperature, (14) 405. 
dielectrics, Q as ratio of reactance to resist- 

ance or susceptance to conductance, (15) 


440 

fish scales, (7) 212. 

plasticity, (1) 16 

porcelain vs. steatite bodies, differentiation, 
(15) 439 

“seale,"’ (7) 188 

— bodies vs. porcelain bodies, (15) 
439. 

workability, Bancroft, (1) 16 

Dehydration of clays, review, (4) 109 


Dehydrogenized cast iron. See Metals for 
enamels. 
Dewatering process in clay-water systems, 
effect of water removal by porous mold 
on casting slip, (12) 336-44 
Dielectric properties of steatite ceramics 
(kaolin-talc mixtures), chemical composi- 
tion and properties, relation, (15) 439; 
chemical analyses, compositions, and 
firing schedule, specific resistance and 
ratio of reactance to resistance or sus- 
ceptance to conductance in bodies of 
system RO-AlsOs- 
SiOz, and tables 
and curves, (15) 440-43. 
of talc-kaolin mixtures, effect of variations 
in tale-kaolin ratio, alkaline earth oxides, 
and temperature, (15) 443. 
Dinnerware. See also Chinawaere; White- 
ware. 
bisque ware, open-fire tunnel kiln for, ef- 
fect of sulfur gases, analyses, (14) 417. 
glostware, semivitreous: properties vs. glost 
thermal history, (2) 46; scratch resistance 
vs. temperature, curves, (2) 46-47. 
semivitreous, glazed, and decalcomania 
decoration, firing of, effect of sulfur and 
reducing gases, (14) 416; glaze and dec- 
orating defects, characteristics, causes, 
and tests, (14) 418-19; firing recom- 
mendations, (14) 419-420. 
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of glass. See Annealing. 


Discoloration of glass. See Glass, fading. 
Dolomite-lime See Glass, soda-dolomite 
lime-silica. 


of ciays for brick, rate of P - flow 

vs. surface evaporation, (14) 4 
cracks in clays, test method, ~t.. of clay 
’ linders with wet brick, method and 
ect, (14) 423; water content of cylin- 
yao vs. water of plasticity, (14) 424; 
effect of chemical additions, ferric chlo- 


ride, hydrochloric acid, and wetting 
agents, (14) 424. 

Dura of glass. See Glass, chemical 
durability. 


Earthenware, porous, flint particle size, effect 
on permanent moisture and thermal ex- 
pansion, (14) 413; talc- pyrophyllite and 
clay- flint-feldspar bodies, chemical com- 
position and flint particle size, (14) 414; 
particle-size distribution, moisture and 
thermal expansion, and crazing, methods, 
test results, and curves, (14) 414-16. 

Electrical porcelain. See Porcelain, electrical. 

Electric load-test furnace. Furnaces, 
load-test 

Electrocast forsterite crf refractory brick; 
load-test data, (4) 11 

Electrodialysis for base- ai tests on ball 
clays, process, results, tables, and curves, 
(12 "349-36 

of cla ~~, viscosity of, with NaOH 
additions, exchange-capacity determina- 
tions, (12) 344-46. 

Electrolytes i in casting yh a on dewater- 
ing mechanism, (12) 3 

Electrotechnical Laborato of Mines, 
load-test furnace, design and operation, 
(4) 112. 

Elements, oxides of, as glassformers, (4) 100. 

Enamels, abrasion resistance vs. firing treat- 
ment, tables, (2) 49; er -stain method of 
measurement, value, (2 

acid-resistance tests, 4. Ceramic 
Society Standard and Porcelain Enamel 
Institute tests, (2) 49. 
acid-resistant vs. nonresistant, weight-loss 
data, (6) 166 
acid-resistant and normal, firing treatments, 
effect on reflectance and surface-abra- 
sion resistance, (2) 48-49. 
acid-resistant, “rod” test, (15) 465. 
addition agents to reduce set and setup 
agents to increase set, studies, (2) 51. 
antimony-bearing dry-process, firing treat- 
ment vs. physical properties, (2) 48-50 
cast iron for. See Metals for enamels. 
clear, adherence, effect of various com- 
pounds as mil! additions, (6) 161; molyb- 
dates for ground coats and color bases, 
empirical formulas and smelter and mill 
batches, (6) 162 
coatings for ground and cover coats. ap- 
plication weight, effect on thermal-shock 
resistance, (15) 463-65 
coatings, surface preoxidation as ground-coat 
substitute, advantages, photomicrograph, 
(7) 191-92. 
cover-coat, white, surface oxidation and pre- 
oxidation, photomicrograph, (7) 192. 
defects. See also Metals for enamels. 
black specking on sheet-steel white cover 
coats, (7) 176. 
blisters and opacification bubbles, photo- 
micrograph and description, (7) 183-84. 
blisters, oxide coatings vs. general blister- 
ing phenomena effect of iron- mois- 
ture reaction, substitution of preoxi 
dized ground-coat surfaces, (7) 191-92; 
hydrogen absorption during enamel 


firing, (7) 193; primary boiling, cause, 
(7) 194. : 
blisters: pickling acid contamination, 


used acid as cause of increased hydro- 
gen absorption, (7) 205; surface im- 
purities, effect, (7) 205 206 


blisters and pinholes, hydrogen in cast 
iron as cause, (7) 175-80 

blisters, “‘promoters in pickling’ and 
cathodic electrolysis, effect of oxide 
films, impurities, and inhibitors, (7) 
207-208 


blisters, scratch-type, effect of hydrogen, 
and other causes, (7) 180-90; see also 
Enamels, defects, scratch blisters. 

boiling, primary, cause, (7) 194; see also 
Enamels, defects, reboiling 

bubble structure, thermal-shock resist- 
ance tests, (15) 465. 

chips, fish scales, and shiners, artificial 
sh scales and chips, description and 
occurrence, (7) 195; progression of 
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Enamels, defects, chips (continued) 
hy n-caused fractures, 
control and prevention, (7) 200 

fish scales defined, and hyd n effect on 
rimming-steel stock, 
scales vs. reboiling, (7 
ractures: progression chips —> fish 
scales —> shiners, effect of hydrogen 
(7) 195-98; control and prevention, 
7) 200-202. 
y nt proposed, Kautz and 
and Yarne discussions, (7) 203- 


pickling acid contamination, (7) 205; 
see also Metals for enamels, pickling. 
reboiling, analogy, (7) 213. 
reboiling, “‘cluster blisters," (7) 213. 
reboiling vs. fish scaling, studies, 


198; 


(7) 


reboiling, rimming-steel stock behavior, 
ss" on edges and center sections, (7) 


“seale,”’ definition, (7) 188. 

scratch blisters, hydrogen behavior and 
effect: at scratched steel surface dur- 
ing pickling, galvanic plating (nickel 
dip) and enamel firing, (7) 181-83; 
mechanical impurities, geometrical ef- 
fect, and chemical deposition of salts, 
(7) 184; hydrogen effect, (7) 185; 
surface oxidation vs. hydrogen ab- 
sorption during pickling, (7) 186-87; 
: a effect and other causes, (7) 


scratch blisters, nickel-dip effect: vs. 
182-88; effusion during firing, (7) 
182-83; ferrous salts deposition, hydro- 
gen in nickel and preferential plating, 
and reactions during firing, (7) 188-89, 
209-11; photomicrographs, (7) 
scratch blisters, physical eect of scale 
on sheet steel, electrochemical action 
between scale and iron, and preduction 
and control of blisters, (7) 186-87. 
scratch blisters over scratch and stamp 
marks, (7) 184-85. 
dry-process, firing treatment, 
physical properties, (2) 48 
fish scales. See Enamels, defects. 
frit extraction for solubility test, (6) 166-67. 


effect on 


frits, resistance of, weight-loss vs. Water 
extraction, (6) 166-67. 

frits, zirconium oxide in, stability and 
solubility, (5) 136-37. 


gloss, residual, relation of firing treatment 
to surface-abrasion resistance, (2) 49 

ground-coat vs. preoxidized surface, ad- 
vantages, (7) 191. 

hydrogen effect, bibliography, 35 references, 
(7) 215; see also Enamels, defects; Metals 
for enamels 

hydrometer readings on enamel slip, speci- 
fic gravity vs. flow data, (2) 51. 

kitchenware, thermal-shock resistance tests, 
(15) 463-66 

opacifiers, cerium oxide, review, (5) 142-43. 

opacity, acid resistance, and surface-abra- 
sion resistance, relation to firing treat- 
ment, tables, (2) 48. 

pick-up rate vs. hydrometer readings, (2) 
51-52 


“plate” method for thermal expansion tests 
on ground- and nonacid-resistant cover 
coats, (15) 465; “‘rod’’ method for acid- 
resistant cover coats, (15) 465. 

porcelain, Amsler tensile testing machine 
for strength tests on enamel fibers, (1) 30 

porcelain frits, solubility tests, (6) 166 

porcelain, tensile strength, effect of iron 
oxide, (1) 29 

porcelain, vs. zinc as protective coatings for 
hot-water tanks, (6) 164 

reboiling. See Enamels, defects. 

“scale,” definition, (7) 188 

scratch blisters. See Enamels, defecis 

~~ effect on hydrometer readings of slip, 
2) 51. 

a salts, effect on solubility, (6) 166. 

sheet steel for. See Metals for enamels 

otipe. dried, effect of water content, 
200 


(7) 


slips hydrometer readings, effect of 
“set,” (2) 51; mobility and pickup proc- 
ess, (2) 52; specific gravity data, effect 
of various addition agents, (2) 51-52. 

solubility, effect of setup salts, (6) 166 

thermal-shock resistance tests, (15) 463; 
method, (15) 464; thermal-expansion 
measurements and method, tables, (15) 
464-65; thermal-shock failure, effect of 
coating thickness, curve, (15) 465; 
bubble structure and cover-coat expan 
sion, photomicrographs, (15) 465-66; 
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Enamels, thermal-shock (continued) 
gene and cover-coat expansion, (15) 


weight-loss tests, modified Soxhlet extrac- 
tor, acid-resistant vs. nonacid-resistant 
enamels, effect of setup salts, pressure- 
temperature apparatus, (6) 166. 

wet-process, carbon oxide gases in metal, 

blistering effect, (7) 177, (7) 179. 

white, in ground coats, color bases, and 
single- coat, single-fire application, ‘effect 


of moly bdates, empirical formulas, smelter * 


and mil! batches, (6) 162-63. 
Equilibrium diagrams, 

join, compositions, primary and 
iquidus temperatures, (10) 2 

calcium oxide—AlzOs-SiO: of Rankin and 
Wright, modified and revised, (10) 243. 

calcium positions 
of five joins within regular tetrahedron, 
(10) 248. 

calcium oxide-FeO-SiO:, without  iso- 
therms, fields of stability of ——— 
hases in contact with liquid, (10) 2 

calcium silicate 
join, compositions, primary = and 
temperatures (10) 256 

calcium silicate (CaSiOs)-gehlenite-FeO 
oin, compositions, primary phases, and 
temperatures, (10) 263. 


ferrous without iso- 
therms, fieldc of stability of stalline 
phases in contact with liquid, (10) 245. 


ferrous oxide—AlsOs-SiO: system (6) 155, 
(10) 244; isotherm curves, (6) 155; re- 
fractive indices, (6) 158 

gehlenite—anorthite-FeO join, composi- 
tiens, primary phases, and liquidus tem- 
peratures, (10) 60. 

silica~anorthite-FeO join, compositions, 
primary phases, and liquidus tempera- 
ture, (10) 252; method of plotting ex- 
perimental data, (10) 249. 

spodwmene and potash and soda feldspar 
mixtures, melting diagram, (11) 322. 

zirconium dioxide-MgO, melting diagram 
of Ebert and Cohn, (5) 132. 

Equilibrium studies, calcium oxide-FeO- 
AlsOz-SiO:, joins im quaternary system, 
10) 248; diagrams and tables, (10) 
49-65. 

equilibrium - -stress data on plastic clay 
bodies, evaluation, (1) 26. 

equilibrium temperature in test brick, time 
required, (13) 390 

ferrous melts, treatment, 
(6) 153; analytical data, crystal phase, 
and optical data, (6) 154-55; mullite 
and tridymite as equilibrium products 
from kaolin or fire clay, (6) 159; her- 
cynite equilibrium, (6) 159. 

on glass, oxidation- reduction in, between 
iron and selenium in atmospheres of air, 
Nz, and CO, (13) 371-81. 

in magnesia—AlzOs-SiO? system, portion of 
phase diagram and chemical pempeswen 
and dielectric properties, (15) 440-41. 

system, phase diagram, (11) 
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in oxide system, magnesium metasilicate 
modifications, literature review, (15) 
443-44. 

in refractories vs. slag constituents, rela- 
tion, references, (11) 

system, properties, (5) 
1 


Exchange capacity of kaolinite, effect of sur- 
face area, (12) 344; see also Base exchange. 
Expansion, moisture, in porous earthenware 
bodies, effect of flint particle size, (14) 413. 
moisture, of semivitreous bodies, curves 
and tables, (2) 45. 
thermal, in porous earthenware bodies, ef- 
fect of flint particle size, (13) 413. 
thermal: of vitreous chinaware vs. ther- 
mal history, curves, (2) 38-39; of semi- 
vitreous chinaware, curves and tables, 
(2) 44-45. 
thermal, of zirconia and spinel, curves, (3) 
94. 


Fatigue test for cast-iron glassforming molds, 
endurance curve, (13) 382. 
Fayalite, separation as primary crystal phase 
in system FeO-AlyOs-SiO:, (6) 156. 
Feldspars, alkaline earth oxides as substitute 
flux for steatite bodies, (15) 441-43. 
commercial, chemical analysis, formulas and 
method, (14) 420-22. 
-flint-clay bodies for porous earthenware, 
effect of flint particle size on permanent 
and thermal moisture, (14) 
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Feldspars (continued) 


vs. lepidolite i in hotel chinaware body, com- 
tion and absorption data, (a) 117; 
intensity of transmitted light, (4) 119; 
translucency of specimens, (4) 120; ef- 
fect of mixtures on translucency and ab- 
sorption vs. translucency, tables and 
curves, (4) 121. 
mineralogical composition, chemical analy- 
sis and formulas for calculation, (14) 
420-22. 
soda and potash, spodumene as feldspar 
substitute in chinaware bodies: chemical 
analyses and compositions, table, (11) 
321; warpage factor and slump ring 
method, (11) 322; P.C.E. values and 
softening temperatures, melting diagram 
and table, (11) 322; porosity of semi- 
vitreous dinnerware and vitrgous hotel 
chinaware bodies, table, 11) 323; 
strength, warpage, and impact resistance, 
effect om vitreous china, (11) 324; po- 
rosity diagrams, (11) 324—25; advantages, 
(11) 326. 
Ferric oxide and ferrous oxide in porcelain 
enamel, effect on tensile strength, (1) 29. 
in glass, effect on melting rate, (12) 355-56; 
chemical effect, (12) 357 
in soda-dolomite lime-silica glass, effect of 
substitution, (14) 401; chemical composi- 
tion and physical properties in 10 and 
12% dolomite lime glass, tables and 
curves, (14) 402-408. 

Ferrous iron and selenium in soda-lime and 
— soda-lime glasses, melted in air, 
and CO atmospheres, (13) 371. 

Ferrous oxide—Al,Os-anorthite, compositions, 
primary phases, and liquidus tempera- 
tures, equilibrium diagram and tables, 
(10) 254-55; for FeO-anorthite-SiOs:, 
(10) 250-52; for FeO—CaSiO;r-anorthite, 
(10) 256-59; for FeO-CaSiOr-gehlenite, 
(10) 263-65; for FeO—gehienite—anorthite 
(10) 260-62: 

equilibrium diagrams: from 
Snow, (10) 244; from Schairer, stability 
phases with liquids, (10) 
45. 


~AlrOr-SiOs, equilibrium studies, (6) 151; 
primary crystal phases, (6) 156; hercy- 
nite in, studies, and reaction with mullite 
(6) 159. 

diagram, positions of 
ove joins in regular tetrahedron, (10) 

48. 

quenching experiments 
on five joins, (10) 241-74. 

—CaO-SiO:z, limiting system, equilibrium 
diagram, (10) 242. 

Fiber methods for tensile strength tests on 
glass, various methods cited, (1) 29. 


Firebrick refractories. See Refractories, 
firebrick. 
Fire clays. See Clays, fire clays. 


Firing of clays and shales, expansion, con- 
traction, and strength changes in, test 
apparatus, curves, results, (12) 351-54. 

of dinnerware, semivitreous, effect of sulfur 
and reducing gases, (14) 417-18. 

of dry- process enamels, firing ro vs. 
physical properties, (2) 48-49 

glost, of semivitreous ware: properties vs. 
glost thermal history, (2) 46; scratch re- 
sistance vs. temperature, curves, (2) 
46-47. 

of glostware: effect of sulfur and reducin 
gases, (14) 416; effect of kiln gases, (145 
418. 

muffle, sulfur gases in. effect on decalco- 
mania decoration, (14) 418-19; sulfur 
reduction, _ compounds for absorp- 
tion, (14) 4 

reducing phn “natural vs. manufactured 
gas, analyses and effect, (14) 416-17. 

of vitreous chinaware: in muffle and multi- 
burner direct-fire kilns, cone deformation 
and effect on physical properties, (2) 
33-36; comparative data on kilns, (2) 
36; microstructure vs. thermal history, 
photomicrographs, (2) 37-38; thermal 
expansion vs. thermal history, (2) 38; 
thermal history, effect on glazes, (2) 39. 

— of enamels. See Enamels, de- 
ects 

Flint-clay-feldspar bodies for porous earthen- 
ware, effect of flint-particle size on per- 
manent moisture and thermal expansion, 
(14) 413. 

-magnesia series in system MgO-SiOs. See 
agnesia-flint series. 

Flint glass. See Glass, Aint. 

Flow of refractory mortars, consistency, Vicat 
modified apparatus, test results, adapta- 
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Flow (continued) 
bility, results with flat-end and hemis- 
herical-end plunger, recommendations, 
15) 459-63 
Flow sheet of clay treatment, effect of base 
exchange, (12) 328. 
Fluxes in chinaware bodies, effect of spodu- 
mene and soda and potash feldspar mixes, 
(11) 321-26. 
Forsterite, electrocast and pressed, for refrac- 
tory brick, load-test data, (4) 115. 
as magnesium metasilicate modification, 
Allen and associates and Bowen and 
Posnjak studies, (15) 443. 
-periclase (magnesia-flint 
metric analyses, (11) 307. 
Frits, enamel. See Enamels, friis. 
Fruit jars. See Glass. 
Furnaces. See also Firing; Kilns. 
Ajax-Northrup electric induction, 
glassmelting, uiagram, (13) 373. 
Arsem-type, for electric load-test model, 
(4) 113. 

blast-, refractories service conditions, re- 
view, tests, and bibliography, 75 refer- 
ences, (11) 311-20. 

carbon-element, for refractory brick load 
tests, advantages, (4) 112. 

electric, for boroaluminate fusion, (14) 

391 


series), micro- 


for 


electric for MgO-SiO: system, studies, (11) 
294-310. 


electric, tramsverse-test, for refractories, 
cross section and photo, (13) 389-90. 

electric tube, for glost firing, laboratory test 
on sulfur content of burner gases, (14) 
418. 

for gas analyses in glass, photo, (3) 69-70. 

gas, natural vs. manufactured, sulfur and 
reducing gases in, effect on glazes and 
dinnerware decoration (14) 416 

glassmelting, for spectral transmission 
measurements, method and diagram, (14) 
395-96. 

load-test, for refractory brick, design, dia- 
grams and photos, operating data, ad- 
vantages and disadvantages, (4) 112-16. 

transverse-test, for breaking strength of 
refractories, cross section and photo, (13) 


38: 
Fused quartz, dielectric characteristics, prop- 
erties, and use, (15) 439 
Fusion test cones, A.S.T.M. procedure for re- 
fractory material and coal ash, (10) 282; 
method for nonplastic materials, (10) 282. 


See Metals for 
(3) 75; 


Galvanic plating PrN dip). 
enamels, nickel d 
Gases, blank, method, 
spread of blanks, table, (3) 75. 
carbon dioxide, in blisters, analysis, vacuum 
apparatus, (3) 77. 
carbon dioxide, effect on cast-iron enamels, 
(7) 177. 
condensable, separation process, (3) 74. 
in glass, analyses, apparatus for tests, -(3) 
69-73; furnace assembly, (3) 70 
in glass, gas fractions, chemical analyses, 
average deviations, relative volumes dis- 
solved, tables, (3) 75-76. 
in glass, seeds and blisters, analyses, data, 
(3) 82. 
in Foe synthetic mixtures, analyses, (3) 


kiln, SO: content, determination and pre- 
cautions, (14) 417-18. 
natural vs. manufactured, analyses, and 
calculated composition of combustion 
products, (14) 416-17 
noncondensable, analysis, (3) 72. 
reducing, in glost firing, blistering effect, 
(14) 416. 
in seeds: test apparatus, (3) 78; COs, Na, 
SO:, and air, analyses and volume con- 
traction curves, (3) 78-80; absorption of 
SO: by KMn0O solution, curve, (3) 80. 
in sodium salts, decomposition by vacuum 
heating, (3) 70. 
water vapor in, determination, (3) 74. 
Gehlenite composi- 
tions, primary phases, and liquidus tem- 
peratures, equilibrium diagram and 
table, (10) 260-62; for gehlenite—CaSiO;- 
FeO, (10) 263-65. 
Geology, observations on wig 4 system 
(10) 273 
Glass, acid and distilled water resistance, 
effect of BaO and ZnO substitutions for 
NazO, CaO- MgO, and SiO», 61; effect 
of Fe2Os substitutions, (14) 4 
aging, solarization, and ie. experi- 
a, results, aging in warehouse, (2) 53—- 
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Glass (continued) 
Alexandrite, neodymium in, (5) 142. 
alkali extraction, accelerated autoclave 


durability test, variable factors, (5) 143. 
alkali extraction for weathering test on com- 

mercial glass bottles in storage, tables, 

(13) 361-64. 
amber: water va 


as gas constituent, (3) 
69; blister an i 
88-89 


seeds in, deposit in, (3) 


les, soft, gases in, analysis of syn- 
tic mixtures, (3) 81. 
annealing, disannealing of glass bars, effect 
on sonic properties, (14) 412. 
apparatus for. See Apparatus, glass. 
arsenic in, and varying iron oxide additions, 
effect on fading, (4) 106. 
aviation and navigation types, neodymium 
in, effect, (5) 142. 
autoclave chemical durability test, variable 
factors in, (5) 143. 
barium oxide as substitute for NazO, CaO-- 
MgO, and SiOs:, effect on physical prop- 
erties, (3) 61; chemical analyses and 
properties, (3) 62. : 
batch mix, sampling and analysis, appara- 
tus and laboratory methods, effect of 
fineness, speed, and mixing time, (2) 


beryllia in, glassforming nature and prop- 
erties, (4) 97-09. 

black. See Glass, colored, selenium black. 

blisters. See Giass, defects. 

boron oxide, space model, theoretical, (14) 
400 


Boston rounds, strength limitations in 
manufacture, (15) 427-34. 
bottles, aging, weathering, and solarization, 
experimental studies and results, (2) 
53-54; solarized and weathered sam- 
ples, average internal pressure, (2) 55. 
alkali extraction, effect of internal area 
of container, (5) 147; test tempera- 
ture vs. NaOH extracted per minute, 
and test temperature vs. time for ex- 
traction, curves, (5) 148-49. : 
alkali extraction at varying relative 
humidity, tables, (13) 361-64. 
amber: gas content, analysis, (3) 76; 
deposit in blister, photo, (3) 82. 
A.S.T.M. hydrostatic pressure and ther- 
mal shock tests on bottles, (15) 434- 
35. 
breakage vs. use, ratio, (2) 55. 
chemical durability. See Glass, chemi- 
cal durability. 
commercial, Coca Colas, Boston rounds, 
and steinie beers, strength limitations 
in manufacture, (15) 427-34. 
and jars, thermal-shock tests vs. weather- 
ing and solarization, (2) 54. 
metal salts effect, table, (5) 145. ; 
pressure test breakage vs. bottling line, 
A.S.T.M. breakage test, (15) 434-35; 
test control, production rate vs. break- 
age on various sizes, and mathematical 
calculations and definitions, (15) 436- 
48. 
production rates of Owens suction, Hart- 
ford-Empire 1.S., and Lynch machines, 
curves, (15) 431-32. 
strength. See Glass, chemical durability. 
weathering effect of storage conditions: 
effect of humidity and temperature on 
internal and externa! surfaces of capped 
and uncapped bottles, (13) 359-71; 
alkali extraction test method, tables, 
and visual tests, (13) 361-64; photo- 
micrograph, (13) 365-69. 
weathering vs. mechanical abuse, (2) 55. 
breakage, pressure test, vs. bottling line, 
(15) 434; see also Glass, chemical dur- 
ability. 
cerium in, as ultraviolet absorber, (5) 141. 
chemical durabiiity, acid and water effect, 
BaO and ZnO substitutions for NazO, 
CaO-MgO, and SiOz, (3) 61; effect 
of Fe:O; substitutions, (14) 401. 
Ceramic Society method, (3) 


of bottles: accelerated autoclave test, 
variable factors, (5) 143; preparation 
of distilled water, effect of COs, metal 
salts, and rinsing, (5) 144-47; effect 
of volume of water and variations in 
time and temperature of heating and 
cooling periods, (5) 147-49. 
of bottles, old vs. new, (2) 55. 
ci commercial flint bottles, effect of 
, and photomicrographs, (13) 


stor: 
365-70. 

Griffith fiber method for tensile strength 
tests, (1) 29. 
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Glass, chemical durability (continued) 
pressure test breakage, correlation with 
ve line production, (15) 434. 
strength, average internal pressure of 
solarized and weathered bottles, and 
ratio of breakage to use, (2) 55. 
strength of bottles: thickness limitations 
and effect, (15) 427-28; capacity vs. 
average thickness and internal pressure 
strength, tables, (15) 428; interlocking 
variables, production-rate curves, pres- 
sure strength, and use of data, (15) 
431-34. 
chlorine in red silver types, effect, (10) 278. 
Coca Colas, strength limitations in manu- 
facture, (15) 427-34. 
coloration, color changes, spectrophotometer 
for measurements, (14) Bos. 
coloration: effect of light, ultraviolet rays, 
sunlight, and X-ray exposure, (4) 104— 
rag effect of radiation exposure, (4) 


coloration, Se and iron in, melted in air, 
Na, and CO, effect, (13) 371. 
colored, copper ruby, tin compounds in, 

effect on solubility, (10) 280. 

gold ruby: tin compounds in, effect on 
solubility, (10) 2 solubility curves 
for low-melting borax and soda-lime 
glasses, (10) 281. 

neodymium and praseodymium oxides in, 
effect, (5) 142 

pigments in, MgO, BaSO«, and Ca; 
(POs)s, effect of tin, (10) 281. 

purple, NdzOz in, (5) 142. 

purplish-blue, Alexandrite, use of NdzOs, 
(5) 142. 

red silver, use of chlorine, lead, and other 
halides, effect, (10) 278-79. 

selenium black, base glass compositions, 
oxide additions, transmission curves, 
and Se addition, (5) 128-29. ‘ 

selenium black, nickel and iron oxides 
vs. CoO, effect, (5) 129. 

selenium and iron additions, effect of 
melting in air, Ns, and CO atmos- 
pheres, (13) 371. 

— pink, effect of neodymium, (5) 


selenium retention, reducing agents in, 
effect, (5) 125; composition variations, 
ZnO and K:O and added Co and Ni 
compounds, effect, (5) 126-27. 

selenium ruby, cadmium, selenium, and 
—= in, determination methods, (5) 


selenium ruby composition, (5) 123; 
crucibles and day tank for, (5) 124: 
color development and oxidizing and 
reducing conditions, (5) 124-25. 

selenium ruby, melting schedule, effect of 
carbon on Se retention, curves, (5) 125. 

selenium ruby, oxide composition, cal- 
culated, (5) 126. 

silver, red color. use of chlorine, lead, 
and other halides, effect, (10) 278-79. 

silver, yellow color, (10) 278 

tin in, effect on metallic colors, (10) 281. 

— cerium oxide and TiO: in, (5) 
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yellow, effect of silver compounds and 
halides content, (10) 278-79. 

color indicator, cobalt oxide for tests on 
sodium borate glass, (14) 395; General 
Electric automatic recording photoelec- 
tric for measurements, 
(14) 385. 

commercial bottles. See Glass, bottles. 

constitution, K glass, atomic struc- 
ture, X-ray diffraction data, X-ray stud- 
ies, and intensity and radial distribution 
curves, (3) 85. 

containers. See Glass, bottles. 

cooling, arrested, for color development, (5) 
126-27. 


copper ruby. See Glass, colored, copper 
ruby. 
cords. See Glass, defects. 


erystalline film deposit on bottles in storage, 
gaptheneg tests, effect of humidity, (13) 
59 


decolorizers, cerium and aeodymium oxides, 
review, (5) 141. 
decolorizers, effect of light, X-ray studies, 


(4) 104. 

decolorizing action of selenium and iron, 
effect of oxidation-reduction equilibria, 
(13) 371-81. 


defects, blisters, CO: in, vacuum apparatus 
for analysis, (3) 77. 
blisters and seeds, gas analyses, tables, 
(3) 82; deposit in blister in amber 
glass, (3) 82. * 
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Glass, defects (continued) 

cords, definition, (6) 168; 
condition, (6) 172. 

cords, surface tension effect, nature of 
cords, composition of glass samples, 
surface tension differences and rela- 
tive viscosities, (6) 168-73. 

deterioration after use and abuse, (2) 53. 

discoloration: heat effect, (4) 107; ultra- 
violet, effect of Pb or TiO: additions, 
(4) 108. 

fading, by irradiation, color restoration, 
4) 106. 


fading: ultraviolet, sunlight and X-ray 
tests, (4) 104; visual observations, (4) 
104-105; effect of iron oxide, man- 
ganese oxide, arsenic oxide, antimony 
and selenium, (4) 196-107. 

seeds in, analysis, procedure, (3) 78 

seeds and blisters, gas analyses, tables, 
(3) 82. 

seeds in, density, effect of FesO: addi- 
tions on melting and fining, curves, 
(12) 357. 

seeds, gases in, analyses, (3) 69. 

weathering vs. mechanical abuse, treat- 
ment, effect, (2) 55 

weathering, storage conditions, effect of 
and temperature, (13) 359- 

weathering of glass jars, thermal-shock 
tests, (2) 54. 

density: BaO and ZnO substitutions for 
NazO, CaO-MgO, and SiOs, effect, (3) 


formation 


effect of substitutions, (14) 
density of K:0-B:0; types, methods, 


measurements, and curves, (3) 88. 
discoloration. See Glass, defects 
durability. See Glass, chemical durability. 
elements, oxide in, as glassiormers, (4) 


expansion coefficient: BaO and ZnO sub- 
stitutions for NazO, CaO-MgO, and 
SiOs, effect, (3) 65; effect of FerOs sub- 
stitutions, (14) 404. 

extinction formula, Beer and Lambert laws, 
(13) 374; extinction curves for glass 
melted in N: and CO, FeO, FesOs:, and 
aqueous selenide solutions, (13) 375-76. 


fading. See Glass, defects, fading. 
ferrous oxide in. See Glass, soda-dolomite 
lime-silsca. 


fiber softening point, Lillie method, (3) 63. 
unannecied, thermal expansion 


gas content, and CO: analysis of 
blisters, (3) 69, (3) 76-77. 

flint, weathering effect of storage conditions 
on external and interna! surfaces of cap 
and uncapped bottles, (13) 359; chemical 
composition, capacity, internal area, and 
storage conditions, tables, (13) 360; 
alkali extraction tests, method and tables, 
(13) 361-64; visual tests, (13) 362-63; 
photomicrographs, (13) 365-69. 

fruit jars, thermal-shock tests after aging 
and weathering, (2) 53. 

furnaces for glassmelting. See Furnaces. 

gases in, tesi apparatus, 3) 70-73; analysis 
of noncondensavle and condersable gases, 
(3) 72-74; average deviations in gas con- 
tent, and relative volumes of dissolved 
gases, (3) 75-76 

glassforming molds, cast iron for: fatigue 
test, curve, (13) 381-92; cracking, ac- 
celerated test, materials, procedure, and 
equipment, (13) 382-83; chemical analy- 
ses of samples and cracking data, (13) 
382; chill-cast iron and alloy iron and 
sand-cast alloy irons, microstructure, (13) 
383-86; heat-treated iron, microstructure 
of, and crack through chill area, (13) 387; 
hardness gradients. (13) 388. 

glassforming oxides, B:O:; and Na;zO for 
sodium borate g'ass, chemical composi- 
tion, light transmission, and temperature, 
relation, (14) 395-401. 

glassforming oxides (network formers): 
nature of TazOs, TiOs, and BeO, (4) 97; 
pe values for various oxides, (4) 98; 
vs. modifier, identification method, (4) 
99; grouping of eleraents as oxide glass- 
formers. (4) 100. 

glassforming oxides, silica and boric oxide, 
anal between comparable binary sys- 
tems, (14) 392. 

glassmelting, effect of air, Nx, and CO fur- 


nace at heres on oxidation-reduction 
equilibria tween selenium and iron, 
(13) 371. 


glassy phase, effect of firing and cooling 
rates, (2) 39. 


100 
ae curves, (3) 86 
| 
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Glass (continued) 

grain size vs. yy particles, effect on 
batch mixes, (2) 

heat penetration, temperature gradients in 
soda-lime-silica melt wit varying 
amounts of FerOs, curves, (12) 356. 

humidity effect on commercial bottles, 
tests, (13) 359. 

iron oxide additions, melting rate effect, 

table a (12) 356; chemical 

effect, (12) 35 


iron oxide substitutions for NazO, CaO-- 
MgO, and SiOs, in soda-dolomite lime- 
silica glass, effect, (14) 401-408. 
a fading and color restoration, (4) 
lead silicate, with halides and silver, effect 
on colors, (10) 279. 
light transmission in. See Light transmis- 
BaO and ZnO sub- 


sion. 

liquidus temperature: 

stitutions for NazO, CaO- MgO, and SiO:, 

effect, (3) 64; effect of Fe2O: substitu- 
tions, (14) 403-404. 

liquidus temperature, adi- 
ent method of W. B. Silverman, (3) 62. 

mechanical wear vs. mechanical Fade 
(2) 55. 

metal salts effect, table, (5) 145. 

mixers for batch mixing, types, photos, (2) 


56. 
moldsfor. See Glass, glassforming molds. 
navigation and aviation types, neodymium 
in, effect, (5) 142. 
ak oxides for coloring, effect, (5) 


neodymium, for windows, for use with 
ium lamps, (5) 142. 

Neophane (Philiphan) for aviation and 
navigation, (5) 142. 

network formers. See Glass, glassforming 
oxides. 

noble metals in, tin ion as stabilizer, (10) 
278. 


praseodymium oxide, and 
LazOs; in, review, (5) 142. 

optical, thorium oxide content, composition, 
(5) 138 


oxidation-reduction equilibria in, between 
Se and iron melted in atmospheres of air, 
Nz, and CO, (13) 371. 
oxide composition: calculated, for sele- 
nium ruby, (5) 126; Ni and iron oxides 
vs. CoOin selenium black glass, effect, (5) 
129; see also Glass, glassforming oxides. 
Pauling electrostatic valence rule, (4) 102. 
potash, high content, effect on selenium 
ruby glass, (5) 126. 
potash, melted in N2, transmittancy curves, 
(13) 374. 
potash-soda-lime, reactions between iron 
and selenium in air, Nx, and COs, (13) 
371-81. 
potassium borate (K:O-—B:0;), chemical 
analyses, (3) 84. 
density and refractive index, methods, 
measurement, curves, (3) 88; effect of 
K:O on BO, tetrahedra, (3) 88. 
structure of Bs, glass, effect of BOs 
tetrahedra formation, (3) 89. 
thermal expansion, method, results, and 
com tion curves, (3) 86-87 
viscosity of, data and curves, (3) 88-89. 
X-ray diffraction data for atomic struc- 
ture, (3) 83-84; X-ray studies and in- 
tensity and radial distribution curves, 
(3) 84-85. 
powdered materials for batch mixes, ad- 
vantage, (2) 56 
pressure strength of bottles, thickness 
limitations and effect, (15) 428, (15) 
432-33; curves and logarithmic scatter 
plots, (15) 432-33; see also Glass, 
chemical durability. 
pressure test breakage vs. bottling line, (15) 
434 


Preston hydrostatic pressure machine for 
strength tests on bottles, (15) 434. 

production rates for bottles, strength limita- 
tions, (15) 431-32. 

urple. See Glass, colored. 

brand capillaries, gases in, analysis 
of synthetic mixtures, (3) 81. 

refractive index of K2:O-B2O; types, meth- 
ods, measurements, and curves, (3) 88. 

ruby. See copper ruby, gold ruby, and 
selenium ruby under Glass, colored. 

seeds. See Glass, defects. 

selenium in, black. See Glass, colored. 
color changes, HOéfler studies, (13) 372. 
fading, effect, (4) 106-107. 
and iron in, decolorizing action of, oxida- 

tion- reduction equilibria between, in 
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Glass, selenium in (continued) 


air, Nx, and CO atmospheres, (13) 
1. 


Paviish and Silverthorn method for 
analysis, (5) 127. 
pink. See Glass, colored, selenium pink. 
polyselenide in, extinction curves, (13) 
378-79; coloration, effect of half-cell 
reaction, (13) 379. 
ruby. See Glass, colored, selenium ruby. 
signal glass, selenium ruby base composi- 
tion, (5) 125. 
silicate, with halides and silver, effect on 
colors, table, (10) 279. 
silicon in, partial formation theory, (4) 
101-103. 
silver. See Glass, colored, silver. 
soda-ash, whiting, and sand in batch mix, 
effect of soda-ash finene r.p.m. of 
mixer, and mixing time, (2) BY. 
soda-dolomite lime-silica: barium and zinc 
oxide substitutions, effect on physical 
properties, chemical composition, and 
physical properties, tables and curves, 
(3) 61-69; iron oxide substitutions in, 
effect, (14) 401-408. 
soda-lime and potash-soda-lime, oxidation 
reduction equilibria in, between selenium 
and iron in air, Nx, and CO atmos- 
pheres, (13) 371-81. 
soda-lime-silica, decolorizers in, effect of 
light, (4) 104, 
soda-lime-silica, iron oxide additions, ef- 
fect on melting rate, heat penetration, 
and chemical effect, (12) 356. 
sodium borate, color changes, General Elec- 
tric automatic recording photoelectric 
spectrophotometer for measurements, (14) 
sodium borate: structure vs temperature, 
chemical composition, spectral transmis- 
sion, light transmission vs. Naz content, 
and transformation temperature, (14) 
395-98; B and O atoms vs. Na:O atoms, 
relation, and possible B:O: space model, 
(14) 400. 
solarization and weathering, thermal-shock 
test results, (2) 54. 
space model of boron oxide glass, theoretical, 
(14) 400, 
spectrophotometer for spectral transmission 
Seamisemente, (4) 104, (13) 374, (14) 
ove. 
Steinie beer bottles, strength limitations, 
in manufacture, (15) 427-34. 
storage of commercial bottles, weathering 
test for capped and uncapped samples, 
(13) 359-71. 
strength. See Glass, chemical durability. 
“striking” properties, (10) 278. 
surface tension, effect on cords, (6) 168 
surface tension, Littleton fiber softening 
point method, (3) 63. 
thermal expansion, Merritt interference 
method, (3) 62. 
thermal-shock tests on solarized and weath- 
— glass samples, test results, (2) 54- 


thickness of bottles, strength limitations, 
(15) 427-28: weight per capacity ratio, 
effect, (15) 428 

thorium oxide in, composition, effect, (5) 
138 


tin compounds in, effect on gold ruby color, 
data on solubility, (10) 281. 

transformation temperature, Gooding and 
Turner data, curves, (14) 399 

transformation temperature of sodium bor- 
ate specimens, (14) 397; spectral trans- 
mission curves at varying temperatures, 
(14) 396-99. 

transmission curves for soda-lime and 
potash-soda-lime glasses melted in 
atmosphere, (13) 374; see also Light 
transmission. 

ultraviolet discoloration, prevention by 
lead or titanium oxide additions, (4) 108. 

vibration decay in glass bars, vs. chemical 
composition, vibration amplitude vs. 
modulus of decay, chemical composition 
and density of specimens, (14) 409; de- 
cay method and tone decay pattern, dis- 
annealing effect on sonic properties, (14) 
410-12; modulus of decay, table and 
curves, (14) 412. 

viscosity, BaO and ZnO substitutions for 
Na2O, CaO-MeO, and SiOs:, effect, (3) 
66-67: effect of Fe2Os: substitutions, (14) 
406-407 

viscosity, Fulcher measurements, (3) 63. 

Hunter falling-sphere method, 
3) 63. 

viscosity, Lillie equation, (3) 89. 


Glass (continued) 
viscosity of K:O-B:Os; types, methods of 
Stee and results, curves, (3) 


water additions to batch, use and effect, (2) 
59. 


weathering. See Glass, defects, weathering. 
x- 7 discoloration, effect of cerium, (4) 


mj See Glass, colored, yellow. 

zinc base, composition, effect on selenium 
ruby glass, (5) 126. 

zinc oxide additions, effect of time and 
r.p.m. on degree of mixing, (2) 58. 

zinc oxide in, chemical analyses and physical 
properties, tabular data, (3) 63. 

zine oxide as NazO, CaO-MgO, SiO: sub- 
stitute, effect on density and liquidus 
temperature, (3) 54; expansion coefii- 
cient and deformation temperature, vis- 
cosity, and acid and water durability, (3) 
65-68. 

ou oxide in, application, review, (5) 

4-35. 

Glass Container Association of America, 
Standard Testing Procedure Committee, 
Preston report on strength of bottles, (15) 
427; Committee members, (15) 427. 

Glazes with alumina and silica of varying 
contents, firing effect on interfacial or 
glassy layer, (1) 12-15. 

for bisque ware, batch contents and glaze 
formula, (14) 417. 

blistering and bubbles, effect of sulfur in 
kiln gases, (14) 417-18. 

cerium oxide in, effect, review, (5) 142-43. 

crazing, autoclave test, results and glaze 
formula, (14) 414-15. 

crazing factors, and tests, for semivitreous 
bodies, (2) 45. 

crystal, at cone 4 and cones 02, 2, and 4, (1) 
3-15. 


crystalline materials in, at cone 4 and melted 
on Pt foil, tables, (1) 12. 

defects, effect of air-gas ratio, (14) 418 

dinnerware, semivitreous, and decalco- 
mania decoration, effect of sulfur and 
reducing gases, (14) 416; body and glaze 
formulas, (14) 416; defects, character- 
istics, cause, and laboratory tests, (14) 
418; decoration defects, tests, (14) 418- 
19; firing recommendations, (14) 419- 
20 


gas-firing, effect, bibliography, (14) 420 

glaze-fit compression of nepheline syenite 
chinaware bodies, tables, (3) 91 

hardness, microcharacter for determination 
of microhardness numbers, vs. scratch 
hardness, (2) 47; Lyons scratch-hard- 
mess tester for scratch-resistance vs. 
glost-temperature tests, curves, (2) 47 

lead, glaze-body interface, compositions, 
tables, (1) 11-12; lead content, volatili- 
zation effect vs. refractive index values, 
(1) 15 

refractive index vs. firing time, curves, (1) 


ring-test compression data on vitreous 
chinaware fired in 45 positions, (2) 39; 
glass compression data, muffle vs. multi- 
burner kilns, (2) 40 
scratch hardness See Glases, hardness; 
also scratch hardness under Enamels, de- 
fects 
for semivitreous bodies, erazing resistance 
vs. bisque thermal history, moisture- 
expansion curves, (2) 45; glaze stress 
vs. crazing, table, (2) 45. 
solubility, vs. firing effect, curves, (1) 11 
stress condition vs crazing, ring test and 
tuning fork test data, (2) 45; variations 
in glost firing, cone deformation and 
compression data, (2) 46 
texture, microstructure data, variations 
with different glost thermal treatment, 
(2) 46-47. 
thermal history, effect, (2) 39 
zirconium compounds in, application, re- 
view, (5) 135-36. 
zirconium oxide in, stability and solubility, 
(5) 136-37. 
Glostware. See Dinnerware; Firing. 
Gold ruby glass. See Glass, colored, gold ruby. 
Graphite for spiral heating element in electric 
load-test furmace, (4) 113; advantages, 
(4) 116 
Gypsum, consistency test, modified Vicat 
needle, description and photo, (15) 460. 
Gypsum molds. See Molds. 


Halides in red silver glasses, effect, (10) 278; 
silver carbonate in, effect on colors of 
silicate glasses, table, (10) 279. 
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Hardness in chill- and sand-cast blocks, and 
(13) 386 
microhordnecs vs. scratch 
“—_= relation to glost temperatures, 
(2) 46-47. 
Lyon scratch- hardness tester, (2) 47. 
dye-stain method for abrasion re- 
sistance, value, (2) 50. 

Heat flow, lateral and vertical, in insulatin, 
firebrick tests, formulas, and effect o 
variables, (15) 456. 

ware. See heatshock 


Heat-of-wetting values of clayware, tests, (4) 


saan ation of, as primary crystal 
phase in FeO-Al:O.- SiO. (6) 197, 
Hommel viscometer tor enamel slip control, 


15) 459-60 

Hote bodies. See Chinaware. 

Hot-water tanks, coatings for, zinc vs. porce- 
lain enamel, tests, (6) 164-68. 

Humidity and other weathering effects on 
re glass bottles in storage, (13) 

Hunter multipurpose reflectometer for re- 
oe tests and gloss measurements, 

) 49 

Hydration of clays. See Clays. 

Hydrofiuvoric acid method for mullite deter- 
mination, process, effect of different 
oxides, X-ray ae compared, (1) 4-5; 
accuracy, (1) 1 

Hydrogen in cast a effect of firing above 
725°C., (7) 175; decarburization vs. 
hydrogen absorption during firing, (7) 178. 

in cast iron for wet-process enamels as 
cause of blisters, and pinholes, (7) 175-80. 

Hydrogen ion value of ball clays, calomel and 
electrodes for determina- 
tion, (12) 32 base-exchange capacity, 
organic matter in, hydroxide treatment 
of H clays, (12) 328; pH values, chemi- 
cal properties, table, (12) 329. 

Hydrometer for specific gravity tests on 
enamel slip, (2) 51. 

Hydrostatic pressure machine, Preston, for 
strength tests on glass bottles, test pro- 
cedure, (15) 434-35. 

Hydrous magnesium metasilicate (tale or 
soapstone) for steatite bodies, constitu- 
tion, literature review and studies, (15) 


443 
Hyvac and metal diffusion pump (shell pump) 
for gas analyses, (3) 7 


Illite, description, and heat-of-wetting values 
of autoclaved and unautoclaved samples, 
tables and curves, (4) 110-11. 

Inhibitors, effect on relation of diffused hy- 
drogen to temperature, (7) 207-209. 
Insulators for high-frequency application, 
steatite bodies for, review, test studies, 
and optical properties, (15) 443; see also 

Steatite bodies. 

Ionic radii of Si** and O~~, (4) 101 

Iron. See Metals for enamels; 
glassforming. 

Iron oxide in arsenic-containing glass, effect 
on fading, (4) 106. 

in glass, effect on melting rate, (12) 355 
56; chemical effect, (12) 357. 

in porcelain enamel, effect on tensile 
strength, (1) 29 

in soda-dolomite lime-silica glass, effect of 
substitution, (14) 401-408. 


Molds for 


Jeremjevite, BA1IOs, vs. artificial boroalumin- 
ate, 2B:O3-9Al:Os, and glass, conversion, 
(14) 394; specimens in U.S., (14) 394. 


Kaolin. See also Clays; Kaolinite. 

dehydration, review, (4) 109. 

Florida, and Mo. burley clay, analyses and 
studies in system FeO-AlsOr-SiO:, (6) 
153. 

-talc body mixtures (steatite ceramics), 
low dielectric-loss: chemical compo- 
sition and dielectric properties, rela- 
tion, (15) 439; chemical analyses, com- 
positions, and firing schedule, specific 
resistance and ratio of reactance to re- 
sistance or susceptance to conductance 
in bodies of RO- 
AlzOs-SiO2, and 
tables and curves, (14) 440-43. 

Kaolinite, decomposition, equations, (1) 2; 
hydrofluoric acid method, effect of oxides 
on mullite yield, (1) 5. 

description and heat-of-wetting values of 

autoclaved and unautoclaved samples, 
tables and curves, (4) 111. 


Kaolinite (continued) 
electrodialyzed fractions, with NaOH addi- 
tions, viscosity relations, curves, (12) 
344-45. 
exchange capacity, effect of surface area, 
(12) 344; specific surface vs. exchange 
capacity, curve. (12) 346. 
Kiln gases. See Gases. 
Kilns. See also Firing; Furnaces. 
muffle and multiburner direct-fire types: 
for firing vitreous bodies and ware, cone 
deformation duta and effect on physical 
properties, (2) 33-36; comparative 
a (2) 36; glaze compression data, (2) 


tunnel, open-fire, for bisque ware, effect of 
sulfur gases, analyses, (14) 417. 
Kitchenware, enameled, thermal-shock re- 
sistance, tests, (15) 463-66 
Kyanite, pressed, for refractory brick, load- 
test data, (4) 115. 


Lead glazes. See Glazes. 

Lead molybdate in enamels, properties and be- 
havior, (6) 162 

Lead silicate glass. See Glass, lead silicate. 

Lepidolite vs. feldspar in hotel chinaware 
body: composition and a tion data, 
(4) 117; intensity of transmitted light, 
(4) 119; translucency of specimens, (4) 
120; effect of mixtures on translucency 
and absorption vs. translucency, tables 
and curves, (4) 121. 

Light transmission, intensity, through vitre- 
ous hotel chinaware body, tables, (4) 119; 
curves, (4) 122. 

in neodymium glasses, (5) 142. 

in selenium black glass, curves, (5) 128. 

in soda-lime and potash-soda-lime glasses, 
effect of iron and Se melved in Nz at- 
mosphere, curves, (13) 374. 

in soda-lime-silica glass, fading and dis- 
coloration tests, (4) 104-107. 

in sodium borate glasses, effect of tempera 
ture, method, test-furmace data and 
curves, (14) 395-99, 

Limiting systems. See Systems. 

Lithium molybdate in enamels, properties 
and behavior, (6) 161. 

Load test for plastic clay bodies, effect of 
cyclic loading, curves, (1) 25. 

for refractories, methods and furnace, (4) 
112-14. 

Lyon scratch-hardness tester for glaze 
scratch resistance vs. glost temperature, 
curves, (2) 47. 


Magnesia, characteristics and review, (3) 93. 
~FeO-SiO: system, electric-furnace study, 
vs. Schairer thermal study, agreement, 
(11) 310. 
-flint series, chemical analysis and specific 
soy of fused products, curves, (11) 
297 
forsterit ce-periclase micrometric analyses, 
(11) 
furnace ~ calculated final compo- 
sition, (11) 295. 
vs. olivine-magnesite-quartz series, fusion 
compositions, calculated and analyzed, 
comparison, (11) 298; grain size vs 
texture and grain size of periclase and 
wiistite, (11) 307-308; see also Olivine- 
magnesile-quarts series. 
petrographic data, (11) 299; mega- 
scopic description of melts, (11) 300- 
306; effect of impurities on optical 
properties, (11) 309 
-silica system: electric furnace study, (11) 
294; phase diagram of Bowen and An- 
dersen, revised by Greig, (11) 294; stud- 
ies of magnesia flint melts and olivine- 
magnesite-quartz melts, (11) 295; ratio 
vs. melt composition, curves, (11) 298. 
-zirconia spinel, thermal expansion, den- 
sity, and microstructure studies, (3) 93. 
Magnesio- wiistite, grain-size study as func- 
tion of composition in MgO-Mg:Si0u 
system, (11) 308 
Magnesium carbonate in steatite bodies, 
dielectric properties, composition and 
data on specific resistance and ratio of 
reactance to resistance or susceptance to 
conductance, tables and curves, (15) 442. 
Magnesium hydroxide for ball-clay treat- 
ment, effect on physical properties, (12) 
329, (12) 335. 
Magnesium metasilicates. See also Clino- 
enstatite; Forstertte: Soapstone; Sitea- 
tite; Tale 


sium metasilicates (continued) 
classification and literature review, (15) 
443; Thilo and Rogge modifications, 
(15) 444. 
crystal modifications, and 
clinoenstatite, (15) 44 
esium oxide—Al:O;-SiO: system, por- 
tion of phase equilibrium diagram, chem- 
ical composition vs. dielectric properties, 
(15) 440-41. 
~ZrOz: and MgO-ZrOr-TiO:, survey of sys- 
tems, characteristics, and uses, (5) 132- 
33; MgO-ZrOs:, melting diagram, (5) 132. 
ese oxide in soda-lime-silica glass, 
effect on fading, curves and discussion, 


(4) 106-107. 
Melting diagrams. See Equilibrium dia- 
grams 


Mercury balance volumeter. See Volu- 


meters. 

Metallic oxides for catalytic mullitization of 
kaolinite, (1) 1. 

Metals, iron, for glassforming molds. See 
Molds for glassforming. 

iron and steel, refining, importance of 
FeO—AlsOr-SiO:, (6) 151. 

Metals for enamels, cast-iron defects, effect 
of firing above 725°C., (17) 175; hydro 
gen condition and decarburization vs 
hydrogen absorption during firing, (7) 
177-79; see also Enamels, defects 

cast iron and sheet steel, hydrogen treat- 

* ment vs. dehydrogenization, fired at 
730°-840°C., photomicrographs, (7) 176 
77; nydrogen- containing vs. hydrogen 
free specimens, photomicrographs, (7) 
178-79. 

dehydrogenized cast iron, blister-free, 
(7) 176-77 

fracture-type de ects: effect of hydrogen, 
98; control and prevention, 200 

hydrogen absorption, cold-worked metal 
vs. scratch blisters, effect of rolling di- 
rection, validity of mechanical causes, 
(7) 185-86 

hydrogen theory proposed, Kautz and 
Zapffe and Yarne theories, (7) 204 

impurities (geometrical), sharp vs. blunt 
scratch marks, and chemical deposition 
of salts, effect on scratch blistering, (7) 


iron foil, hydrogen isothermal evolution, 
curves, (7) 213. 
iron-moisture reaction, effect on blistering, 
(7) 191. 
nickel dip, effect of Ni thickness, (7) 188- 
89; effect of acid concentration, (7) 208 
209 
nickel dip, effect on scratch blisters, ferrous 
salts deposition, hydrogen in nickel and 
preferential plating, and gas-liberating 
reactions at scratch, (7) 188-89 
nickel dip, vs. hydrogen effusion during 
firing, effect on scratch blistering, (7) 
182-83 
oxidation, preoxidized surface, substitu- 
tion for ground-coat enamel, advantages, 
(7) 191. 
pickling-acid contamination, used acid as 
cause of increased hydrogen absorption, 
surface impurities, effect, (7) 205-206 
pickling, inhibitors, effect on relation of dif 
fused hydrogen to temperature, (7) 207 
209 
pickling, “‘promoters,"’ and cathodic elec- 
trolysis, effect of oxide films, impurities, 
and inhi>itors, and effect on absorption, 
(7) 207-208 
reboiling analogy and hydrogen effects, (7) 
912 
rimming steel, hydrogen in, chemical na- 
ture of steel and effect on fish scaling, (7) 
212 
sheet steel: hydrogen behavior at scratched 
steel surface, effect of cold-working 
and scale during pickling, (7) 181-82; 
effect of galvanic plating (nickel dip), 
and behavior during firing, (7) 183 
hydrogen-containing ard hydrogen-free, 
effect on ground and cover coats, 
photomicrographs, (7) 178 
physical effect of scale, electrochemical 
action between scale and iron, and 
production and control of scratch 
blisters, (7) 189 
in pickling acid, hydrogen bubbles at 
cold-worked scratch marks and sheared 
edges, (7) 178 
surface oxidation vs. hydrogen absorp- 
tion during pickling, development of 
scratch blisters during firing, (7) 186. 
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Metals for enamels, sheet steels (continued) 
steel, de-enameling by hydrogen absorption, 
(7) 182. 
steel, hydrogen in, effect of water content 
of dry enamel slip, (7) 200 
steel, oxide coatings vs. general blistering 
phenomena: effect of iron-moisture re- 
action, substitution of preoxidized ground 
coats, (7) 191-92; hydrogen absorption 
during enamel firing and primary boiling, 
cause, (7) 193-94. 
steel, surface 1 vs. defects in enamel 
coatings, (7) 19 
Metal salts in Loo effect on glass bottles, 
tables and discussion, (5) 145-46. 
“Metatalk.” See Talc. 
Micr ee for glass-hardness tests, (2) 
4 


Micrometers, Wentworth recording, for 
analyses of forsterite- periclase and oli- 
bso magnesite-quartz series, tables, (11) 


Microstructure of cast iron for glassforming 
molds, modification by heat-treatment, 
photomicrographs, (13) 384-87. 

Minerals in feldspar, caiculation by chemical 
analysis, formulas and method, (14) 420—- 
22; see also Clays, clay minerals. 

Mixing apparatus for glass batches, types, 
photos, (2) 56. 

Read mixer for pugging clay, (12) 347. 

Modulus of decay of glass bars. See Glass, 
vibration. 

e in clays, heat-of-wetting values, 
studies, (4) 108; see also Expansion. 
Molds, glassforming: cast iron for, fatigue 
test, accelerated cracking test, chemical 
analyses of samples, and cracking data, 
(13) 381-83; chill-cast and alloy iron and 
sand-cast alloy irons, microstructure, 

(13) 383-86; heat-treated iron, micro- 
structure crack through chill area, hard- 
ness gradients, curves, (13) 387-88. 

gypsum and bisque, yield value vs. water 
content of casting slips, curves, (12) 343. 

plaster of Paris (CaSO,) and deflocculated 
slips, oh = slip casting, reactions, (12) 
339, (12) 34 

plaster, ata bisque, and CaCle and 
AlCls-treated porous bisque molds for 
castin slips, base-exchange studies, 
(12) 336, 

Molybdates, compounds of, 
Na:MoQi, LiMoO., BaMoO,, 
ZnMoO., CdMoO,, and Ce- 
(MoO,4)s, properties, adherence, and 
opacity of, as mill additions in clear 
enamels, (6) 161. 

soluble and insoluble, in enamels, effect on 
adherence, (6) 160; properties, behavior, 
and effect of compounds as mill additions, 
(6) 161; empirical formulas and smelter 
batches for clear and white enamels 
for ground coats and color bases, (6) 
162-63. 

Monazite, zirconia as by-product, (5) 130. 

Montmorillonite, description, heat-of-wetting 
values of autoclaved and unautoclaved 
samples, tables and curves, (4) 110-11. 

Mortars, refractory: consistency of wet, air- 
setting types, tests: flow trough, range 
of flow, ommel viscometer, (15) 459- 
60; modified Vicat apparatus, descrip- 
tion, photo, results, (15) 460-62; mortar 
consistencies with hemispherical- and 
flat-end plungers, (15) 462; adoption of 
modified Vicat apparatus, (15) 463. 

refractory, consistency vs. workability, 
differentiation, (15) 459. 
Muffle gases. See Gases. 
Mullite and boroaluminate, resemblance, (14) 
393; comparison of fusion cast bodies, 
(14) 394. 
catalysis, literature review, formation and 
structure, preparation and composition 
of samples, (1) 1-3. 
chemical vs. X-ray method, (1) 9. 
crystallization in system 
(6) 153; as primary crystal phase, (6) 
156-57. 
hydrofluoric acid determination, method, 
chemical analysis, effect of oxides on 
mullite yield from kaolinite, solubility 
rate, tables and curve, (1) 4-5 

curve for analysis, (1) 

with oxide additions, MgO, Li2O, and TiO:, 
effect, (1) 6-8. 

oxide concentration, ect on percentage 
yield, table, (1) 5; microscopic tests and 
a7 ¢ intensity of mullite to ZnO lines, 

) 7 
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Mullite (continued) 
pseudomorphic effect of MgO, photomicro- 
graphs, (1) 6-7. 
pure, solubility, (1) 4 
separation as primary crystal phase in 
FeO- Al:Os- Sin, (6) 156-57. 
X-ray quantitative determination, (1) 4; 
tables, (1) 8-9 
Mullite electrical porcelain. See Porcelain, 
electrical. 


National defense, neodymium glass for win- 
dows, (5) 142. 

Neodymium as glass decolorizer, (5) 141. 

Neophane (Philiphan) glass, for aviation and 
navigation, (5) 142 

Nepheline syenite vs. potash feldspar in hotel 
chinaware bodies: flux content, chemi- 
cal composition, (3) 90; ,@bsorption, 
modulus of rupture, and dry® and plastic 
properties, tables, (3) 91; pitch fre- 
quency (cycles) (3) 92; thermal expan- 
sion curves, (3) 92. 


Network formers. See Glass, glassforming 
oxides. 

New York shales. See Shales. 

Nickel dip (galvanic plating). See Metals 


for enamels, nickel dip. 

Nomograph, formulas and aliqngent chart 
for volume determination, (10) 277. 
Nonplastic materials for fusion test cones, 

preparation, (10) 282. 


Olivine-magnesite-quartz series, chemical an- 
alysis and specific gravity of fused prod- 
ucts, specific gravity curves, (11) 297-98. 

-magnesite-quartz series, vs. magnesia- 
flint series: fusion compositions, com- 
parison of calculated and analyzed bodies, 
(11) 298; comparison-microscope study 
of grain size and texture, (11) 307. 

-~magnesite-quartz series, petrographic data, 
grain size and texture, micrometric 
analyses, and photomicrographs, (11) 
305-307; periclase and magnesio-wiistite 
grain size as function of composition, 
curves, (11) 308. 

Olivines, electrical fusion, effect, (11) 309. 

—— cerium oxide in, review, (5) 142- 


in frits and glazes, ZrO: solubility, rules 


governing, (5) 137 
zirconium compounds in, history and types, 
(5) 135-36. 
Opacity of enamels, dry-process, effect of 


firing treatment, (2) 49. 
Optical glass. See Glass, optical. 
Optical properties of magnesite-flint series, 
effect of impurities, (11) 309. 
Oxidation-reduction equilibria in glass be- 
tween Se and iron melted in atmospheres 
of air, Nx, and CO, (13) 371. 
of steel surfaces for enameling, relation 
to defects in enamel coatings. (7) 191. 
Oxides, glassforming (network formers), na- 
ture of TazOs, TiO:s, and BeO, and oxide 
p value, (4) 97-98; network formers vs. 
modifiers, identification method, (4) 
99; elements as oxide glassformers, 
table, (4) 100 
glassforming, silica and boric oxide as, and 
analogy between comparable binary 
systems, (14) 393; B2Os and Na:O, for 
sodium borate glass, effect on glass 
structure, (14) 395. 
metallic: catalytic mullitization of kaolin- 
ite, (1) 1; in mullite, concentration, effect 
on temperature vs. percentage of mullite 
yield, curves, (1) 6. 
refractory, from ZrO:-containing elements, 
(5 


tale-pyrophyllite 


effect on 
(14) 


Particle size of flint in 
and clay-flint-feldspar bodies, 
moisture and thermal expansion, 
413-16. 

of kaolinite, monodisperse fractions, calcu- 
lated and observed values, vs. specific 
surface and exchange capacity, (12) 345. 

Periclase-forsterite (magnesia-flint series), 

micrometric analyses, (11) 307. 
grain size as function of composition in 
MgO-Mg:SiO, system, curves. (11) 308. 

Petrology, observations on (neaerony system 
(10) 2 

Phase diagrams. See Equilibrium 

Photography, miniature camera for decay 
patterns of vibrating glass bars, process 
and photo, (14) 411-412. 

Photronic cell and spectrophotometer for 
translucency measurements on white- 
ware, photos and description, and sum- 
mary of use, (4) 116-22 


Vol. 25 


Pickling and peng solutions. See Metals 
for enamels. 

Pigments, MgO, BaSO,, and Casx(PO«)s, in 
gold ruby glasses, effect of tin compounds, 
(10) 281. 

Pitch frequency (cycles) in nepheline syenite 
hotel chinaware bodies, tables and curves, 
(3) 91-92. 

Plaster of Paris (CaSO,) for molds and de- 
flocculated slips, effect on casting process, 
(12) 336. 

Plastic bodies, flow characteristics: Blein- 
inger method, (1) 16; Emley test appara- 
tus, (1) 17. 

slip planes, development, (1) 25; 

sides on specimen surfaces, (1) 

Plastic yi masses, stress- strain characteris- 

)1 9. 


slicken- 
5. 


tics, ( test methods, (1) 19 
Plasticity of ~ dh review, and viscosity and 
ability defined, (1) 16. 


and strength of American and English 
ball clays, effect of KOH and NaOH 
treatment, (12) 327, (12) 336. 
se eee Thiess, for plastic mixtures, (1) 
1 


“Plate” method for thermal-expansion meas- 
urements on ground-coat and nonacid- 
resistant cover-coat enamels, (15) 465; 
see also “‘ Rod’’ method. 

Plate tester for thermal conductivity tests on 
firebrick, description and photos, (15) 


452-53. 

Plungers, hemispherical-end and flat-end 
types, Vicat consistency results, (15) 
462. 

Porcelain. See also Chinaware; Dinnerware, 
Whiteware. 

electrical: aigh mullite and steatite types, 


body composition data, (1) 18; stress 

equilibrium vs. moisture content, curves, 

(A) 21-22. 

electrical vitreous, aging effect on plasticity 

and workability, (1) 23. 

creep-test apparatus for tests on speed 
effect, and cyclic loading test, (1) 25. 

heatshock ware: body composition, (1) 
18; equilibrium stress vs. moisture 
content curves, (1) 21. 

stress and strain tabular data, (1) 26. 


vs. steatite bodies, differentiation, (15) 
439; see also Sieatite bodies. 
stress-strain vs. moisture content, curves, 


(1) 18; log equilibrium stress vs. mois- 
ture content, (1) 22. 
translucency measurements with photronic 
cell and spectrophotometer, (4) 116-22. 
Porcelain enamel. See Enamels. 
Porous earthenware bodies. 
ware bodies. 
Potash feldspar vs. nepheline qyenite in hotel 
chinaware bodies, (3) 90-9 
Potash-soda-lime glass. See , potash, 
Potassium borate glass. See Glass, potas- 
sium borate. 
Potassium hydroxide for ball-clay treatment, 


See Earthen- 


effect on physical properties, (12) 329, 
(12) 335. 

Potassium molybdate in enamels, properties 
and behavior, (6) 161. 


Pottery, firing, effect of sulfur and reducing 
gases, (14) 416; glaze defects, character- 
istics cause and laboratory test, (14) 


418; decoration defects, characteristics, 
causes, and tests, (14) 418-19; firing 
recommendations, (14) 419-20; see also 


Earthenware. 

Power loss in low dielectric loss bodies, for- 
mula, (15) 439. 

Praseodymium oxide in optical glass, effect, 
(5) 142. 

Protoenstatite as unstable crystal modifica- 


tion of magnesium metasilicate, (15) 447. 
Pugging of clays, Read mixer and various 
treatments, (12) 347-48 
of shales, effect of treatments on physical 
properties, tables and curves, (12) 
347-50. 


Pyrometric cone equivalent, cone deforma- 
tion data on vitreous china bodies and 
ware, (2) 34-35. 

Pyrometric cones, refractory and coal-ash, 

reparation, A.S.T.M. procedures, C24- 
5 and D271-—40, (10) 282: preparation 
from nonplastic material, (10) 282. 

Pyrophyllite-talc body, effect of flint particle 
size, thermal expansion and rate-of- 
change curves, (14) 415. 

heat-treatment studies, effect on properties, 
(2) 41-46. 


Quaternary systems. See Sysiem:. 


= 

— 
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Q ame for dielectric loss measurements, (15) 


Rare earths as oxidizing agents, cerium oxide 
and neodymium oxide, (5) 141; see also 
Cerium oxide and Neodymium oxide. 

source and uses, (5) 141. 

Reboiling of enamels. See Enamels, defects. 

Reducing gases. See Gases. 

Red ti equilibria in ylass be- 
tween Se and iron melted in air, No, and 
CO atmospheres, (13) 371. 

Reflectance of antimony-bearing, dry-process 
effect of firing treatment, (2) 


Refractories, alkali analysis for slag-attack 
tests, (11) 287. 
alumina-silica, ferrous oxide attack, value 
of equil’brium studies in system FeO- 
AlsOr-SiOs, (6) 159. 
blast-furnace, abrasion effect on lining 
wear, (11) 315-16; references, (11) 320. 
alkali attack, cause and effect, (11) 313- 
15; references, (11) 320. 
carbon and alkali action combined as 
cause of disintegration, (11) 317. 
disintegration by carbon deposition, 
photo, (11) 312-13. 
hearth brick samples, analyses and pho- 
tos, (11) 313. 
linings, chemical analysis of typical 
samples, (11) 312. 
service conditions, (11) 311-18; bibliog- 
raphy, 75 references, (11) 18-20 
slag attack in bosh and upper hearth 
sections. (11) 315. 
ip U.S. vs. Great Britain, (11) 312. 
boroaluminate fusions, physical properties 
and uses, comparison with cast fusion 
mullite, (14) 294. 
carbon deposition as cause of disintegra- 
tion, (11) 312; photo, (11) 313. 
cerium oxide in, use, (5) 142-43. 
and coal-ash test cones, pre 
nonplastic materials, (10) 282. 
cone-fusion test for slag attack, (11) 286; 
references, (11) 290. 
corrosive fluids attack, 
for, (11) 284, (11) 289. 
crucibles, thorium oxide for, review, (5) 


tion of 
immersion tests 


disintegration by carbon and alkali action, 
(11) 317; references, (11) 318-30. 
electrocast and pressed forsterite, com- 
mercial! electrocast, pressed kyanite and 
commercial magnesia, silica and chrome 
types, load-test furnace data, (4) 115. 
equilibria relation of slag constituents vs. 
refractory, references, (11) 290. 
See Refractories, insulating fire- 
ick 
fuel-oil ash attack, test, (11) 285. 
a coal, effect on slag attack, tests, (11) 
85. 
- for slag tests, types, (11) 285, (11) 
89. 


furnace for transverse strength tests, cross 
section and photo, (13) 389-90. 

high-temperature, effect of MgO-ZrOs, (5) 
32. 

immersion tests for corrosive fluid attack, 
(11) 284. 

insulating firebrick: heat-flow measure- 
ments, lateral flow, (15) 456; variables 
effect, calorimeter to guard balance, room 
vs. calorimeter temperatures, tempera- 
ture rise in calorimeter, sample thickness 
precision, precision measurements for 
calorimeter-temperature rise, and stray 
e.m.f. from power line, (15) 456-57. 

insulating firebrick, pore structure, effect 
on thermal conductivity of variations in 
water flow through ‘alorimeter, curves 
and photomicrograph. (15) 457-58. 

literature review, blast-furnace disintegra- 
tion: early studies, (11) 318; by CO, (11) 
319; alkali action, abrasion, and mis- 
cellaneous, (11) 320. 

load-test furnaces for brick tests, descrip- 
tion, photos, and tables, advantages 
and disadvantages, (4) 112-16. 

load-test methods, manual and recording, 
for linear changes, (4) 114. 

magnesia-silica system, electric furnace 
study, (11) 294-310. 

modulus of rupture, 
formula and diagram, (13) 3 


mullite. See also Mullile. 

mullite: catalytic mullitization of kaolinite 
by metallic oxide, (1) 1; mullite forma- 
tion, im ance, (1) 1. 

mullite, fusion-cast, vs. boroaluminate 


fusion, (14) 394. 
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Refractories (continued) 
nonplastic materals, silica and aluminia, 
preparation of fusion test cones, (10) 282. 
measurements, references, (11) 


petrographic studies for slag tests, (11) 287. 

determinations, references, (11) 

—— studies, references, (11) 290. 
ometric test cones, fusion procedure, 
5 A M. methods, (10) 282. 

reactivity in, acidic or basic, references, (11) 


Silicon carbide, self-bonded, calibration 
curves for load-test furmace, (4) 115. 
slag attack: in bosh and upper hearth sec- 
tions, (11) 315. 
slag attack: measurement by chemical, 
physical, petrographic, and miscellane- 
ous methods, (11) 287; outline, (11) 290. 
penetration, physical measurements, 
11) 287. 
slag tests, cone fusion and crucible pene- 
tration tests, (11) 286, (11) 289. 
immersion in corrosive fluids, gases, or 
vapors, (11) 284, (11) 289. 
impingement method, (11) 285, (11) 289. 
slag on brick surface, (11) 283, (11) 289. 
literature review, 1932-1940, 166 refer- 
ences, (11) 290-94. 
strength test, transverse test furmace, (13) 
389; breaking mechanism for modulus of 
rupture tests, formula, (13) 389; test 
method, furnace control, and temperature 
equilibrium in test brick, (13) 389-90. 
super-, zirconium oxide and ThOs in, uses, 
review, (5) 134-35. 
thermal conductivity measurements: ap- 
paratus: review of 1936 test apparatus, 
diagrams, (15) 451; heating, water calo- 
rimeter, and thermocouple systems, pho- 
tographs and diagrams, (15) 452-56; 
Globar water calorimeter vs. plate tester, 
curves, (15) 452; effect of contact pres- 
sure with calorimeter supported by 
springs, curves, (15) 455; lateral flow 
tests and curves, (15) 456; variables 
in heat flow, effect, curves, (15) 456—57; 
insulating and dense firebrick samples, 
conductivity curves and pore structure, 
(15) 457-58. 
zirconium and thorium oxides in, character- 
istics, uses, review, (5) 132-3 
Refractory mortars. See Mortars. 
Refractory oxides from ZrO:-containing ele- 
cents, (5) 133; order of ionic radius, (5) 
1 


Rehydration of clays, review, (4) 109. 
Resistance. See Dielectric panes. 
values of Si‘* and O~~, (4) 1 
Rimming steel, enameling nt See Metals 
for enamels. 
Ring test for vitreous chinaware, firing data, 


(2) 39. 

“Rod” method for thermal-expansion meas- 
urements, on acid-resistant cover-coat 
enamels, (15) 
method 

Ruby y ee. See copper ruby, gold ruby, and 

enium ruby under Glass, colored. 

Rutile (TiO), characteristic properties, (5) 132. 


465; see also “Plate” 


Sand-cast iron. See Molds for glassforming 

Sanitary ware, commercial body, casting 
OT sec for, stress-strain data and curve, 

Scratch Stisters in enamels. See Enamels, 
defects. 

Scratch hardness. See Hardness. 

Seeds in glass. See Glass, defects, seeds. 

Selenium in glass. See Glass, selenium; also 


selenium black, selenium pink, and 
selenium ruby under Glass, colored. __ 
Semivitreous chinaware bodies. See China- 


ware, semivilreous. 
Set of enamels. See Enamels, set. 
Shales. See also Clays; Kaolin. 

New York, physical properties, effect of 
steam and hot water with soda ash and 
wetting agents, tables and curves, (12) 
346-49. 

Read mixer for, (12) 347. 

red-firing, expansion, contraction, 
strength changes during firing, (12) 351 

Sheet steel for enamels. See Metals for 


Signal glass. See Gi 1. 
ass, signa 
Si Kino:- CaO, Renkin and Wright equi- 
librium diagram revised, (10) 243. 
~anorthite-FeO, composition, prim 
phases, and liquidus temperatures, equi- 
librium diagram and table, (10) 250-52. 


477 


Silica (continued) 

and boric oxide as glassforming oxides, 
analogy between comparable binary 
systems, (14) 392. 

—CaO-FeO-Al,0s: quenching experiments 
on five joins, (10) 241-74; equilibrium 
diagram, positions of five joins in reg- 
ular tetrahedron, (10) 248. 


—-Ca0O-FeO, limiting system, equilibrium 
diagram, (10) 242. 
-FeO-Al:O;, Snow e uilibrium diagram, 


(10) 244; Schairer diagram, stability of 
crystalline phases with liquid, (10) 245. 
15 system, equilibrium studies, 


iron oxide (Fe2O:) substitutions in glass, 
_ on physical properties, (14) 401- 


agnesia system, electric-furnace study, 
mo) 1) 294-310; see also references under 
agnesia- flint series and Olivine-magnes- 
ihe-quaris series. 
~MgO-Al:O: system, portion of phase 
equilibrium diagram, chemical composi- 
tion vs. dielectric properties, (15) 440-41. 
-~MgO-FeO system, electric-furnace study, 
vs. Schairer thermal study, agreement, 
(11) 310. 
pr 
plication, (5) 1: 

«48s. See Glass, soda- 

omile lime-silica. 

Silicate See Glass, silicate. 

properties, tabular data, 

) 

Silicon in synthetic crystal, six-fold coordina- 
tion, theory, (4) 101. 

Sillimanite, structure, Taylor theory, (1) 3. 

Silver glass. See Glass, colored, silver 

Slag attack, measurement, chemical, physical, 
petrographic and methods, 
(11) 287; outline, (11) 290 

lag tests, cone fusion. and cone fusion with 
crucible penetration, (11) 286, (11) 289. 

immersion in corrosive fluids, gases, or 
vapors, (11) 284, (11) 289. 

impingement method, (11) 285, (11) 289. 

literature review, 1932-1940, 166 references, 
(11) 290-94. 

mathematical measurement, erosion and 
flow as functions of slag viscosity and re- 
fractory solubility in slag, (11) 286. 

slag on original surface of test brick, (11), 
83, (11) 289. 

Slickensides on plastic clay body surfaces, 
photo, (1) 25. 

Slip planes in plastic clay bodies, (1) 25. 

Slips, casting. See Casting slips. 

Soapstone and talc, microscopic studies, 
Pulfrich and Krause and Leroux studies, 
(15) 444. 

Soda-dolomite limo-silica glass. See Glass, 
soda-dolomite |i me-silica 

Soda-lime glass. See Glass, soda-lime. 

Sodium borate glass. See Glass, sodium bo- 
rate. 

Sodium hydroxide for ball-clay treatment, ef- 
— on physical properties, (12) 329, (12) 

35 

Sodium molybdate, properties and behavior 
in enamels, (6) 161. 

Sodium oxide in sodium-borate glasses, vary- 
ing amounts of, effect on spectral trans- 
mission, transformation temperatures, 
and physical properties, (14) 395. 

-zirconium oxide—silica, properties of com- 
pounds, application, (5) 1 

Sodium salts, decomposition by vacuum heat- 
ing, table, (3) 70. 

Solarization tests on glass bottles and jars, 
and results, (2) 54. 

Sonic properties of glass. See Glass, mbra- 
tion. 

Soxhlet extractor test, woeeied for porcelain 
enamel, process, (6) 1 

Spectral transmission. gee” Transmission. 

Spectrophotometers, automatic photoelectric 
for measuring color changes in sodium 
borate glass, (14) 395. 

electric automatic recording photoelectric 
type for spectral transmission of glass, 
(4) 104. 

and electrometer, for spectral transmission 
measurements on soda-lime and potash- 
soda-lime glasses, (13) 374. 

for translucency measurements on hotel 
chinaware body, photo and omg. 
(4) 118-19; summary of use, (4) 1 

Spheroidizing vs. annealing heat-treat-nent 
for chill-cast and sand-cast irons for glace 
forming molds, microstructure and 


~ compounds, ap- 


| 
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(continued) 


hot hs d 
\~zirconia, 


thermal ex- 
and microstructure, 


and feldspar (soda and potash) 
mixes as feldspar substitute in china 
bodies: chemical analyses and composi- 
tion, table, (11) 321; P.C.E. values 
and softening temperatures, melting 
i m and table, (11) 322; w age 
factor, slump ring method, (11 
porosity and shrinkage of semi 
dinnerware and vitreous hotel china 
bodies, table, (11) 323; strength, warp- 
age, and impact resistance, effect on 
vitreous bodies, (11) 324; porosity dia- 
ane, (11) 324-25; advantages, (11) 


Steatite, constitution, literature review, (15) 
44 


Steatite bodies vs. porcelain bodies, differen- 
tiation, (15) 439. 
as insulators for high-frequency applica- 
tion, (15) 443. 
steatite elcstrical porcelain, body composi- 


tion, (1) 18; log stress equilibrium vs. 
moisture ccntent, curve, a) 22. 

test studies: composition, (15) 445; X- 
ray patterns, (15) 446, (12) 449-50; 
heat-treatment, water absorption, and 
crystal size, relation, curves, (15) 447; 


microstructure of test bodies, (15) 447-48. 
Steatite ceramics, fluxes in, alkaline earth 

oxides and alkaline earth carbonates as 
feldspar substitute, (15) 441-42. 

low dielectric loss type, chemical composi- 
tion and dielectric properties, relation, 
(15) 439; tale and kaolin, chemical 
analyses, compositions, and firing sched- 
ule, (15) 439-40; specific resistance and 
ratio of reactance to resistance or sus- 
ceptance to conductance of bodies of 
RO-Al:O:-SiOz, and 
tables and 
curves, (15) 440-43. 

talc-kaolin ratio, alkaline oxides, tempera- 
ture, effect of variations, (15) 443. 

Steel, rimming steel. See Metals for enamels. 

Stokes’ law vs. observed values of particle 
size of clays, (12) 345. 

Stoneware, chemical, body composition, (1) 
18; log —- stress vs. moisture 
content, (1) 

Strain in plastic _ = masses, creep-test ap- 
paratus, (1) 25 

Strength of refractories, transverse test fur- 
nace and process, (13) 389-90. 

tensile, of glass: fiber method of Schwalbe, 
Badger, and Silverman, and Smekal 
method for fracture of glass fibers, (1) 
29; see also Glass, chemical durability. 

tensile, Griffith method, (1) 29. 

tensile, of porcelain enamel, effect of iron 
oxide, (1) 29. 

Stress, equilibrium stress data on plastic 

clay bodies, (1) 26. 

in plastic clay masses, 
apparatus, (1) 17-18; 
tions, (1) 18. 

Stress-strain data on dark special ball clay, 
clay flint-mixture, and vitreous electrical 
porcelain body, (1) 26. 

on clay masses, (1) 16; stress-rate 
effect on yield-point stress, Norton cited, 
(1) 24. 

Sulfur, determination method, (5) 127 

in kiln gases, determination and effect, (14) 
417; in bisque ware firing, (14) 418; 
effect on decalcomania decoration, (14) 
419. 

Surfaces, specific surface, formula, (12) 346. 

Systems. See also Equilibrium diagrams; 
Equilibrium studies. 

alumina~boric oxide, cone fusion, pouring 
temperature, and blistering temperature, 
curves, (1) 393-94. 
calcium crystalline 
solid phases, (10) 263-65; crystalliza- 
tion theory, (10) 272. 
— oxide as liquid phase content, (10) 
46. 


clay-compression 
strain-rate equa- 


geology and petrology applications to 
study, (10) 273. 


glasses, refractive indices, method of 
measurement, (10) 246; tables, (10) 
250-65. 


melting points, temperatures of comple- 
tion, tables, (10) 250-65. 

microscopic results, tables, (10) 250-65. 

quenching experiments on five joins, 
(10) 244~—74. 
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Systems (continued) 
a 8 and liquid phases, tables, (10) 250- 


tie lines and composition planes, (10) 268. 
univariant lines, ternary and invariant 
points in limiting systems and quater- 
nary invariant points, diagram, tables, 
maximum and minimum points, (10) 


265-68. 
clay—water and clay OH-—Na, effect of 
yield value of casting slip, (12) 341-44. 
ferrous oxide—AlzOs-SiO:, equilibrium, (6) 
151; composition melting data and pri- 
mary crystal phases, (6) 156-57; com- 
position seams and equilibrium prod- 
ucts, (6) 158-59; quae experi- 
ments, (6) 155-59; refractories applica- 
tion, (6) 159; photomicrographs, (6) 155. 
limiting, CaO—-FeO-SiOz, 
and C FeO-Al2Os;, 
data and equilibrium diagrams, (10) 
242-44. 
magnesia—AlzO:-SiOs, portion of phase 
diagram and chemical composition 
and dielectric properties, (15) 440-41; 
effect of MgO 
and BaO as flux in steatite bodies, (15) 
442-43. 
~FeO-SiO:, electric-furnace study of 
iron-poor section, vs. Schairer thermal 
study, (11) 310. 
~silica, electric-furnace study: phase 
diagram, (11) 294; magnesia- flint and 
olivine- -magnesite-quartz series stud- 
ies, chemical analyses of fusions, furnace 


charges, and fused products, tables, 
(11) 295-97; density, melt composi- 
tion, P.C.E., and mineralogical and 


petrographic examinations, tables and 
curves, (11) 297-99. 
~ZrO2x, Ebert and Cohn phase relation- 
ship and diagram, (5) 132 
~ZrOr-TiO:, review of studies, (5) 132. 
silica~Na:O-ZrO:, d’Ans and Léffler stud- 
ies and table of properties of two ternary 
compounds, (5) 136. 
soda—dolomite lime—silica, liquidus temper- 
ature, effect of Fe:Os3 substitutions for 
SiOs, curves, (14) 403-404. 
sodium oxide-CaO-MgO-SiO:, BaO and 
ZnO substitutions in glass, effect on ex- 
pansion coefficient, (3) 65; effect of 
Fe2Os; substitutions, (14) 404, 
titania—ZrO:, review of studies, (5) 132. 
zirconia-containing, elements forming re- 
fractory oxides, (5) 133. 
zirconia—spinel (ZrO:-MgAl:0,), thermal 
expansion, density, and microstructure, 
(3) 93. 


Tableware. See Chinaware; Dinnerware; 
Porcelain. 

Talc, experimental studies, process, physical 

pogreeee. and crystal modifications, (15) 


445-4 


kaolin, feldspar, firing tests, Krause 
and Jakel studies, (15) 444. 
“metatalk,’’ Thilo modifications, (15) 444; 


“‘protoenstatite’’ of Biissem, (15) 444. 
and soapstone, Pulfrich microscopic stud- 
ies, (15) 444 
thermal decomposition, and 
Ewell, Bunting, and Geller studies, 
4 


conversion, 
(15) 


Tale bodies, zircon in, effect, (5) 133. 

Talc-kaolin body (steatite ceramics), low 
dielectric loss type, chemical composi- 
tion and dielectric properties, relation, 
(15) 439; chemical analyses, composi- 
tions, and firing schedule, (15) 440; 
specific resistance and ratio of reactance 
to resistance or susceptance to conduct- 
ance in bodies of MgO-AlsOs-SiO2, RO- 
AleOs-SiO2, and 
tables and curves, (15) 440-43. 

mixtures, effect on dielectric properties of 

variations in talc-kaolin ratio, alkalinc 
earth oxides, and temperature, (15) 443 

Talc-pyrophyllite body, effect of flint particle 
size, thermal expansion and rate-of- 
change curves, (14) 415. 

heat-treatment studies, effect on proper- 

ties, (2) 41—46. 

Tanks, hot-water, protective coatings, zinc 
vs. porcelain enamel, analyses and tests, 
(6) 164. 

Tantala in glass, glassforming nature, (4) 97. 

Temperature, deformation temperature de- 
fined, (14) 405. 

Tensile strength. See Strength. 

Thermal conductivity tests for refractories. 
See Refractories, thermal conductivity. 


Vol. 25 


Thermal expansion. See Expansion. 
Thermal shock. See Enamels, thermal-shock 
resistance; Glass, thermal-shock tests. 
Thermal treatments for china bodies and ware, 
effect on properties, (2) 33. 

Thiess Plastograph for plastic clay masses 
study, (1) 17. 

thoria, and thorite, characteristics, 

Thorium outta, review, charac- 
teristics, (5) 1 

Tin compounds in Sold ruby glass, effect on 
giass solubility, (10) 280. 

Titania in glass, glassforming nature, (4) 97. 

Titanium dioxide-ZrO: and TiO:-MgO- 
ZrOx, survey of system, characteristics, 
and uses, (5) 132-33. 

Toepler automatic pump, circuit for operation, 
photo, (3) 71. 

Tone decay of glass bars. See Glass, vibra- 
tion decay. 

Torsion-stress of clays, Wilson, Norton, and 
Graham and Sullivan methods, (1) 17. 
Translucency, light transmittance through 

chinaware bodies, curves, (4) 122. 
of whiteware: photronic cell and spectro- 
hotometer for measurement, (4) 116— 
oh vs. thickness, formula and curves, (4) 
en... of light. See Light transmis- 

sion. 

Transverse test furnace for refractories, test 
breaking mechanism, formula, and heat- 


ing chamber, (13) 389; furnace control 
and temperature equilibrium in test 
brick, (13) 390 


Tuning-fork test for glazes, compression data 
and stress curves, (2) 45-46. 


Ultraviolet a of cerium glasses, re- 
view, (5) 141. 


Vacuum apparatus for gas analyses in glass, 
photos and use, (3) 69-76. 

Vernadsky equations for decomposition of 
kaolinite, (1) 2. 

Vibration of glass bars, (14) 409; 
decay vs. chemical composition, 
method, (14) 412 

Vicat apparatus, modified, for tests on refrac- 
tory mortars, description, photo, test 
results, (15) 460-62; Vicat consistencies 
with hemispherical- and flat-end plung- 
ers, (15) 462; recommendations, (15) 
463. 

Viscometers, Hommel, 
(15) 459-60 

Viscosity vs. plasticity, 

Vitreous chinaware bodies. 

Vitreous electrical porcelain. 
electrical. 

Vitreous heatshock ware, body composition, 
(1) 18; equilibrium stress vs. moisture 
content, curves, (1) 21; see also Porce- 
lain, electrical. 

Vitreous ware and semivitreous ware, special 
types, composition data for stress-strain 
studies, (1) 18; stress vs. moisture con- 
tent, curves, (1) 20-23 

Volume measurements, nomograph formula 
and alignment chart for plastic, dried, 
and fired samples, (10) 277. 

Westman , balance and formula, 
(10) 27: 
Velumeters, ‘Goodner mercury 
vs. improved type, (10) 27! 
kerosene overflow type for plastic clay bars, 
and mercury type for dried and heated 
bars, (12) 329. 
mercury baiance, 
> 


vibration 
test 


description and use, 


definitions, (1) 16. 
See Chinaware 
See Porcelain, 


improved: description 
and photo, (i@) 275-76; submersion arm 
diagram, submersion furce equation, ac- 
curacy, (10) 276; perentagee and dis- 
advantages, (10) 276 

Volumetric methods of Wheeler, 
Spiers, and Westman, review, 


Kuechler, 
(10) 275. 


Weathering of commercial glass containers, 
effect of storage conditions, humidity, 
temperature, and of capped and uncap- 
ped bottles, (13) 359-71 

tests on bottles and fruit jars, and results, 


(2) 54. 
Whiteware. See also Chinaware; Dinner- 
ware; Earthenware; Porcelain 
absorption and translucency curves for 


lepidolite and feldspar mixtures, (4) 121. 
clay-flint-feldspar body, flint particle size 
vs. thermal expansion, curves, effect, 
(14) 416. 
clays for, English and American ball, base- 
exchange tests, properties and results, 
(12) 327-36. 


pansion, de 


1942 Journal of The American Ceramic Society—Footnote Citations Index 479 


Whiteware (continued) 
moisture expansion and crazing resistance 
iT’ of flint particle size, tables, (14) 
bodies, Emley test apparatus, 


tale-pyrophyllite body, effect of flint 
particle size, thermal expansion and rate- 
of-change curves, (14) 415. 

translucency, measurements with photronic 
cell and spectrophotometer, (4) 116-22. 

zirconium oxide in, uses, review, (5) 133-34. 


X-ray method for mullite determination, proc- 
ess, (1) 4; analyses, tabular data, (1) 
8-9; chemical vs. X-ray method, (1) 9. 

X-ra studies, boroaluminate, powder dif- 

raction data, (14) 392. 
glass, decolorizers in, effect of light, (4) 104. 
glass: X-ray diffraction data for atomic 
determination of K:O-B:O; types, (3) 
83; intensity and radial distribution 
curves, (3) 85; conclusions, (3) 88 


Zinc coating for hot-water tanks, vs. lain 
enamel, analysis and tests, (6) ids. 

Zinc molybdate in cucmnste, effect, properties, 
and havior, (6) 16 

Zinc oxide in glass. See a zinc oxide. 

Zircon, Washburn and Libman melting dia- 
gram cited, (5) 150. 

Zirconia, characteristics and review, (3) 93; 
transformation on cooling vs. molecular 
composition and effect on length, curve 
and table, (3) 94; specific volume vs. 
composition, curve, (3) 95. 

and spinel, thermal expansion, curves, (3) 
94; structure, photomicrograph, (3) 95. 
Zirconia_magnesia spinel system, thermal 
expansion, density, and microstructure, 
studies, (3) 93 
—spinel system, thermal-expansion measure- 
ments, effect on stable compounds and 
solid solutions, (3) 95. 

Zirconium, elemental, sources, characteris- 
tics and uses, (5) 129-30. 

Zirconium boride, characteristics, McKenna 
studies, (5) 133. 


Zirconium carbide, characteristics and uses 
(5) 133. 


Zirconium compoun ies and studies 
of ZrO: systems, By refractive 
indices, comparison, (5) 137. 

coon se oxide, bibliography, 85 references, 

od minerals, uses, (5) 
ex on curves, 
history, (5 131-32. 
in enamel frits and glazes, stability and 
solubility, (5) 136-37. 
~MgO, TiOz-ZrO:, and 
characteristics, review, (5) 132- 
as opacifier in frits and glazes, solubility of, 
rules governing, (5) 
for refractories, characteristics and uses, 
(5) 132-34. 
vs. silica glass, melting point, (5) 131. 
stability, limits in sevoral ternary fields 
(Léffier), (5) 137. 
Zirconium silicates, properties, tables, (5) 138 
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